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CHAPTER 1. INTRODUCTION 
Perhaps no concept has gained as much appeal nationally 
and internationally as social development has in the latter 
part of the twentieth century. Part of its appeal is predi­
cated on the goals and ideals it embodies and the feeling by 
many that these ideals are desirable and capable of being 
realized. To some, these ideals are end-states that require 
social transformation and structural change. Such ideals in­
clude social justice, political freedom, health, education or 
what is often referred to as the enhancement of "life chances" 
(Kim, 197 3) . Others consider development values as reference 
points where a present state is compared to a preferred or 
sought after one (Baster, 1972). In both cases, the impetus 
of social development resides in its potential for human im­
provement, be this improvement an ideal state or a process 
of continuous improvement. 
Unlike economic development which considers purely eco­
nomic factors, social development is a multi-dimensional con­
cept (Baster, 1972) in that it addresses the social and 
political spheres of life as well as the economic sphere. 
Basically then, social development is concerned with human 
needs whether these needs are basic (survival) or derived 
(social) (Tabbarah, 1972, Washburn, 1954, Inkeles, 1964). It 
should therefore, come as no surprise that better health care. 
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better education, better housing etc. are now becoming con­
crete goals of social development for nearly all countries 
irrespective of their geographical location or level of 
development. To advocate social development necessitates 
adequate and relevant information on the basis of which 
"improvement" can be rationally undertaken. The need for 
such information and a way of organizing that information 
in a relevant fashion (theoretical modeling) will be a pri­
mary concern of this research. 
Information - A Development Need 
Information is so basic to daily human behavior and 
activity that it is often taken for granted. All human de­
cisions irrespective of whether they are mundane or not 
are based on information. On a societal level, the need 
for information in the latter part of the twentieth century 
has been intensified due to the pervasiveness of social change 
(Land, 1975). Such a need has attracted a diversity of 
supporters in the political and academic spheres as well as 
on international levels. The search to fulfill this need 
for "social reporting", "social accounts", or what is 
generally referred to as "social indicators" (Sheldon and 
Land, 1972, Andrews, 1973) has even been dubbed a "movement" 
(Sheldon and Park, 1974). But what is a social indicator? 
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The term social indicator has meant different things to dif­
ferent people.^ However, probably the most promising ap­
proach has been the one offered by Land. A social indi­
cator, according to Land (1972) can be defined as the 
indexing of various aspects of social life and their inter­
relations. Death rates as a social indicator, for instance, 
tell something about adequate diet, education, availability 
of health personnel etc. or generally the level of health of 
a population (McGranahan, 1972). 
Social indicators are often thought of in terms of two 
kinds: simple descriptive indicators and synthetic (analytic) 
indicators (Callaghan et al., 1974, Sheldon and Land, 1972). 
Simple descriptive indicators are quantified data, often 
presented as means, medians, and rates which provide a pro­
file of society and the disparities that exist in it (Cal­
laghan et al. , 1974). Synthetic (analytic) indicators on the 
other hand, examine the relation between simple indicators 
and are structured through multivariate analysis such as 
composites (factors) and explanatory models. 
Both simple and analytic indicators, are germane to the 
ultimate goal of this effort, namely explanatory analysis 
and social modeling. 
^For more information on the varying definitions sug­
gested for social indicators, see Appendix A. 
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As social information, social indicators serve three 
main functions (Klonglan et al., 1976). The first function 
is concerned with educating and alerting the public to 
social problems that exist. This type of function helps 
generate support for legislative action in alleviating an 
existing or potential social problems such as the redlining 
that was practiced by some banks against lower income 
families. The second function involves the policy makers' 
concerns for illuminating social trends. For instance, 
examination of the crime index over a period of time tells 
policy makers about the trends of how safe the public is and 
upon which a decision may be taken. The third function 
concerns the scientific community and its concern for theo­
retical development or what is often referred to as social 
indicator modeling. This function addresses the examina­
tion of possible relationships between social indicators in 
an attempt to tap structural relationships by using real life 
descriptive indicators. Social indicator modeling, there­
fore, goes further than specification of disparities to 
attempting to explain cause-effect in a given set of relation­
ships (if any) in a given social area. This dissertation 
will attempt to address each of these functions to some 
extent. 
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Statement of the Problem 
The importance of health, a dimension of social de­
velopment, focuses on meeting both basic survival and de­
rived social needs. It is no wonder then, that improving the 
health status of a society is an important concern to 
practically all nations, irrespective of their level of de­
velopment. It has also been pointed out that improvement 
does not just occur by itself. Societies must take ap­
propriate steps to facilitate that improvement. To a large 
extent, improvement involves value judgments, but informa­
tion also plays an important part, as evidenced by the 
growing concern with information in the form of social indi­
cators . 
It was stated above that social indicator research can 
serve several legitimate functions. One function has its 
interest in utilizing available information for social 
policy. Another function, which has social policy and social 
improvement, as its ultimate goal, nevertheless rests on 
the notion that social development and social policy will be 
better served by first addressing the theoretical develop­
ment of relationships between indicators. This function 
implies that development of social indicators' relationships 
(or what Callaghan et al. (1974) refers to as synthetic and 
Land (1972) calls analytic indicators) should be studied and 
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specified in order to have a sound basis for social de­
velopment policy. 
The problem for this dissertation then will be focused 
primarily in the direction of theoretical development as 
emphasized above by the second function. An attempt will be 
made to examine relationships between indicators of health 
as a social concern. The investigation of health using 
social indicators will nevertheless have both theoretical and 
policy implications. From a policy point of view, relations 
between observed social indicators of health will be examined 
and discussed in terms of their predictive capabilities (im­
portant for the efficient allocation of scarce resources) 
based on results of correlation and ordinary least square 
regression. In terms of theoretical development, an at­
tempt will be made to investigate the relationships between 
indicators or composites of different health concepts on a 
latent or unmeasured level of abstraction (i.e., an attempt 
will be made to move a step closer to the theoretical con­
cepts of interest). In so doing, it is hoped that light 
can be shed on refinement of a general social development 
model of health which can have important implications for 
social development theory in general. The next section 
will delineate the intended goals in a more specific fashion. 
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Objectives 
As was indicated earlier, social development addresses 
the satisfaction of human needs; one such need of interest 
to this dissertation is health. Programs and policies 
to improve health are predicated on social information but 
especially on examining relations between indicators of 
health related concepts. The major objective of this dis­
sertation will be concerned with examining such relationships 
for both applied and theoretical purposes. Specifically, 
the objectives can be stated as follows; 
1. To delineate a theoretically sociological frame­
work derived from Parsons' social system theory for 
a social development model concerned with health 
status that has been examined by others on an 
empirical rather than a theoretical basis. 
2. To select a set of theoretical indicators to serve 
as a bridge between the abstract theory and empiri­
cal social indicators. 
3. To analyze the model using social indicator data by 
means of both descriptive reporting and explanatory 
analysis. 
4. To interpret the results of the data analysis in 
terms of their specific implications for social 
development theory and social policy. 
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This dissertation is predicated on the assumption that 
improved health status, which is a concern of most known 
societies, can best be facilitated by means of first re­
fining the theoretical basis for a social development model 
of health and then by examining the relationships between 
social indicators of dimensions reflecting the abstract con­
cepts of that model. 
Others, such as Miller (1975) and Anderson (1973b) .have 
examined relationships on a lower level of abstraction that 
are consistent with the theoretical dimensions that will 
be proposed. Their examination, however, remained for the 
most part on an empirical observed level. This dissertation 
intends to go beyond that level of analysis by the examina­
tion of the relationships on a latent unmeasured construct 
level of analysis. The important difference between this 
dissertation and others will be the attempt in the next 
chapter to link the health model to Parsons' social system 
theory and ultimately to social development. The process 
by which these above goals and unique contributions will be 
accomplished has been summarized below. 
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Plan of this Dissertation 
This dissertation will consist of six chapters in 
addition to Chapter 1, Introduction. The second chapter 
will lay out the theoretical background for the development 
of a highly abstract theoretical model in terms of both general 
social development theory and the more specific area of 
health. Chapter 3 will be concerned with translating the 
abstract model to a lower more easily tested, level of 
abstraction. This will be accomplished by delineating 
theoretical indicators of three of the abstract concepts in 
the theoretical model. The basis for these concepts' dimen­
sions will rest upon reviewing some of the previous efforts 
at social indicator theorizing and modeling. Chapter 4 
will be concerned with methodology and will include a de­
scription of the data, selection of social indicators (both 
simple and analytic) and a discussion of analysis tech­
niques. Presentation of analysis results will take place in 
Chapter 5 and will involve examining relationships between 
both observed and latent or unmeasured constructs. Implica­
tions of the reported analysis results will be discussed 
in Chapter 6 from both applied and theoretical points of 
view. The final chapter. Chapter 7, will be concerned 
with summarization, limitations and suggestions for future 
research. 
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This chapter has attempted to highlight briefly the 
general area of concern (i.e., the importance of health 
status to social development) as well as acquaint the 
reader with the part that information, in the form of social 
indicators, can play in facilitating the improvement of 
health status. The next chapter will be concerned with 
laying the theoretical basis for a health information model. 
This will involve a theoretical linkage between the health 
information model. Parsons' social system theory and general 
social development theory. As far as the author is aware, 
the linkage, as will be discussed in Chapter 2, has never 
before been outlined in an explicit fashion with respect to 
the health information model. 
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CHAPTER 2. THEORETICAL ORIENTATION 
Health as a goal of development is widely accepted in 
the social development literature as well as in official 
government pronouncements. This chapter will be concerned 
with social development and specifically with health as a 
goal of social development. An attempt will be made to 
explicate a health model based on the social system approach 
as developed by Talcott Parsons. 
Social Development 
Though not new to sociological literature, the concept 
social development has gained more prominence and urgency in 
the latter part of the twentieth century than perhaps any 
time in man's history. This period has been a witness to the 
emergence of new nations characterized by severe social needs 
such as poor education, nutrition, and health. However, the 
sustaining force for such accelerated interest in social 
development is the values, ideals and goals that are predi­
cated on addressing social and human problems. But new 
nations are not the only ones interested in social develop­
ment. The increasing demand of the public in the United 
States, for instance, for a better quality of life (safe and 
healthier environment, quality education, etc.) is an 
illustration of the pervasiveness of social development, 
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irrespective of technological achievement or territorial 
limitations. Social development is, therefore, relative 
(Kim, 1973). 
To some people, these values and goals of social 
development are end states or "core values" and include 
social justice, political freedom, education and health 
(Kim, 1973). Other proponents of social development address 
it as an evolutionary process where a present state is com­
pared to a preferred and sought after one (Baster, 1972). 
Whether social development is looked at as a process or 
as an end-state, the main thrust for such an endeavor is its 
locus in human needs and consequently human and social de­
velopment (Seers, 1972). 
Human needs can be divided into basic (survival) needs 
and derived needs (Tabbarah, 1972, Washburn, 1954, Inkeles, 
1964). Basic needs such as food, shelter and health are con­
cerned with man's ability to adapt to his environment and 
harness adverse forces posing a threat to his survival. 
Derived needs relate to man's need for association and col­
lective living (Inkeles, 1964, Chinoy, 1961) and what such 
an association entails in terms of individual gratification 
and obligation. For instance, an individual may at dif­
ferent times belong to several associations in which he occu­
pies different statuses (positions) and enacts varied 
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culturally patterned behavior or social roles. That is, an 
individual could have the status - role of a father, a sales­
man in a department store, and a sergeant in the National 
Guard Reserve. In this social sense, an individual does 
not exist in a vacuum; rather he is linked to different 
social organizations via a "bundle of statuses and roles" 
(Parsons, 1951:26), the enacting of which would enhance his 
needs, the social organizations to which he belongs and in 
turn society at large. 
Health as a societal value and a goal of social develop­
ment is of interest to this dissertation. While health as a 
survival requisite is obvious, a dimension that is often not 
as obvious is its social dimension. As was stated earlier, 
the capacity of an individual to fulfill different social 
roles is vital to the individual, the organization as well as 
the society to which one belongs. However, given the physio­
logical and psychological nature of man, the ability to ful­
fill these social roles is often hampered by poor health 
(Field, 1973). Health, therefore, is concerned not only 
with both the obvious survival need but also with the reper­
cussion of the inadequacy or lack of role performance and 
fulfillment in the social sphere. Consequently, it is only 
rational that most social organizations have "stand-by" 
replacements of actors such as a substitute teacher or a 
vice president. Now that the social dimension of health has 
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been established, the concern for the present time will be 
to answer the question; But what is health? 
What is health? 
At the outset, it may appear that what constitutes 
health is obvious. The contrary is true. There is no 
agreed upon definition of health (Hennes, 1972). Health is 
defined differently by society, by physicians, and by af­
fected individuals. To society, health is performance of 
social roles; to a physician, it is the absence of clinical 
disease; and to the individual, it is the absence of dis­
comfort (Goldsmith, 1972)„ Health also has been considered 
in relative terms, for instance, in terms of adaptations of 
the individual organism to the environmental stresses 
(Dolfman, 1973). The expression, "Healthy people have less 
disease than unhealthy ones" reflects such a conception of 
health (Dolfman, 1973:495). perhaps the most widely quoted 
definition of health is the one advocated by the World Health 
Organization. It is defined in terras of quality of life or 
well-being, which includes physical, mental and social well-
being. Health, then, is, 
. . . the state of complete physical, mental and 
social well being and not merely the absence of 
disease and infirmity (WHO in Goldsmith, 1972:212). 
Consequently, health is an ideal state people are oriented to 
rather than a state of being they expect to attain (Hennes, 
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1972). A sociological definition of health has been ad­
vanced by Parsons (1951, 1958). Parsons emphasized culture 
as the definer of what is and is not an adequate or proper 
role performance. Parsons (1958:51) differentiated between 
mental and somatic (physiological) health. Mental health 
concerns the psychological commitment to culturally insti­
tutionalized roles, and somatic health pertains to the 
"effective performance of valued tasks". Integrating these 
two dimensions, health is defined (Parsons, 1958:176) as 
. . . the state of optimum capacity of an indi­
vidual for the effective performance of the roles 
and tasks for which he has been socialized with 
reference to the individual's participation in the 
social system. 
Due to integrating health in a social system orientation. 
Parsons' definition of health will be the accepted defini­
tion for this effort. 
While the desirability of social development as ex­
pressed by its ideals such as health is widely accepted, the 
means of realizing these ideals varies with different pro­
ponents of social development. The following section will 
be concerned with three different approaches to social de­
velopment: the individual approach, the structural approach 
and the social system approach. 
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Approaches to Social Development 
Earlier, it was stated that social development goals 
concern the satisfaction of social and human needs. Improved 
health status, education, etc. are culturally valued objec­
tives because they are concerned with enhancing actors' 
capacity to perform social roles as well as improving social 
organizations* responsiveness to meeting these objectives. 
Two approaches common in the social development literature 
are the individual approach and the structural approach 
(Bertrand,1972a, Weiner, 1966). These two approaches have 
been used separately to instigate as well as to explain 
progress made in social development efforts. A third ap­
proach, the social system approach as conceptualized by 
Talcott Parsons (1951, 1966), is a wholistic approach to 
human life. Although the social system approach is of 
major interest to this dissertation, the individual and 
structural approaches will also be discussed briefly. 
The individual approach 
As the label indicates, the main thrust of the indi­
vidual approach is the health of individuals. This orienta­
tion approaches society as a "collection of individuals" 
(Coleman, 1961) and by inductive reasoning, the improvement 
of individual members means improvement of society. 
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McClelland (1961), for instance, proposed that development 
is predicated on a psychological orientation or need for 
achievement which is instilled in the individuals in early 
childhood socialization. Such achievement motivation is 
directed toward individual gain rather than aimed at collec­
tive purposes. 
Several flaws run through this orientation; perhaps the 
greatest one is ignoring social forces embedded in the 
social structure or the culturally patterned arrangements 
that often constrict individual goals and the means to these 
goals. Achievement motivation sometimes becomes a source of 
frustration unless cultural arrangements are flexible enough 
to sanction it and allow it. Military coups and counter 
coups in developing countries are good illustrations of the 
limited feasibility of need for achievement in social develop 
ment, it is one element necessary but not the only or over­
arching element. In terms of health status, an individual 
could be strongly motivated to maintain a good level of 
health, however, this need could go unmet or only partially 
satisfied because social structural parameters such as socio­
economic status militate against its being fully realized. 
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Structural approach 
The structural approach is premised on the notion that 
for society to exist it has to have regularity and pre­
dictability in its internal arrangements, that is, it has 
to have structure. The individual is important, but there 
are forces external to the individual, which are, "... 
endowed with coercive power" to maintain orderly functioning 
of society (Durkheim in Applebaum, 1971:4). These forces 
often supersede individual goals. For instance, city ordi­
nances to "condemn" private property is a collective tool 
instituted for the collective good despite its conflict with 
a valued ideal, namely the sanctity of private property. Per­
haps no one has recognized that these external forces impact 
on the individual as much as Durkheim in his study of suicide. 
His study of this social phenomenon of suicide concluded that 
even though suicide is an individual act of self-destruction, 
it is precipitated by structural factors such as alienation 
and isolation of the individual from society (Mcintosh, 1975). 
The individual's freedom of choice is relative because 
society has prescription and proscription (Merton, 1968; 
187). The limited success for instance, of the family plan­
ning programs in developing countries could be explained by 
the overarching cultural values and norms that encourage 
large families despite the parent(s) acknowledgment of the 
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disadvantages of large families. In terms of health, social 
structure and cultural arrangements could be so truncated 
that scarce resources as well as the opportunity to get a 
share of them is blocked. Culture often contains justifi­
cations and rationalizations for explaining away such 
blockages. A poor family in a rural area of most Middle 
Eastern countries often explains a premature death of a family 
member by the cultural saying "it is written" rather than by 
the inequality of resource distribution between rural and 
urban areas. 
Social system approach 
Another approach, to understanding and possibly insti­
gating social development is the social system approach. 
This approach is based on the premise of interdependence of 
the individual and the social structure. In this sense then 
it is a more wholistic and pragmatic approach than the two 
above, since man and his needs are intertwined and struc­
tured by societal tolerance and values. Chodak (1973:125) 
correctly observed that man, 
. . . is simultaneously homo sapien, homo faber, 
homo economicus, homo politicus, homo socio-
logicus and homo systemicus. 
Society is often considered a master system (Loomis, 
1960) or a supra unit (Etzioni, 1968) consisting of a 
constellation of interdependent subsystems such as the family 
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subsystem, the educational subsystem etc., all of which are 
directed toward the maintenance and satisfaction of societal 
welfare or enhancement of life changes. Societal welfare, 
however, is contingent on the predictability and regularity 
of the functioning of societal subsystems. The social 
system approach, noted Field (1973:764) considers society 
as 
. . .  a  c o m p l e x  o f  meaningfully (emphasis added) 
articulated elements characterized by a high degree 
of regularity in its functioning and indeed pre­
dictability in its internal operation. 
A social system could vary in size from two actors such as 
a newly wed couple to a larger one such as a society 
(Bertrand, 1972a). Furthermore, systems generally are 
often categorized into closed (mechanical) and open (de­
veloping, morphogenic) systems (Buckley, 1976, Olsen, 1968, 
Hagen, 1961) . All socio-cultural systems as "real life" 
systems are open, (Buckley, 1976) although, they are often 
considered closed for analytical purposes (Hagen, 1967). 
Open systems, such as the social system engage in constant 
exchange of resources and information with their environment. 
For instance, the health system provides other systems in 
society with a service (enhancing actors' capacity to perform 
social roles) while at the same time it receives resources 
from the education system in terms of trained personnel and 
new research knowledge; it depends on the political system 
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for legitimization as well as financial support. Such ex­
change is essential not only for the survival of the health 
system, as in this case, but also for its elaboration in the 
sense that new procedures and techniques (information) must 
be infused into it to make it more efficient in responding 
to the larger system's functional needs. In other words, 
it makes it more adaptive to environmental demands. Buckley 
(1967:50) has noted that the meaning of an open system is 
. . . not simply that it engages in interchanges with 
environment, but that this interchange is an essential 
factor underlying the system's viability, its repro­
ductive ability or continuity and its ability to 
change. 
Talcott Parsons has contributed a great deal to system 
thinking in sociology and to looking at society as a "whole" 
(Gouldner, 1970). It is Parsons' conception of the social 
system (AGIL) upon which the remainder of this work will be 
based. The next section will therefore, be concerned with 
outlining the essential features of this conception as well 
as demonstrating how it applies to the development problem 
of health status that is of concern here. 
Parsons' Social System 
Parsons (1966) divided human action (real life. Turner, 
1978) into four general subsystems that he designated as 
the cultural system, the social system, the personality system 
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and the behavioral organism system (Parsons, 1966:7). These 
four systems have been categorized on the basis of a paradigm 
of functional imperatives (needs or problems). Further­
more, these functional imperatives, adaptation (A), goal 
attainment (G), integration (I) and latency or pattern 
maintenance (L) address organism-environment relation, the 
personality system the social system and the cultural 
system respectively, as illustrated below; 
Behavioral 
Qrqanistic system Personality system 
Adaptation function Goal attainment function 
Latency function Integration function 
Cultural system Social system 
Figure 2.1. Adaptation of Parsons' functional paradigm 
(Parsons, 1966:7) 
Parsons (1966:7) contends that any of the four action 
systems could be analyzed in terms of these functional im­
peratives. Because of the systemic nature of Parsons' 
orientation, it is only logical that the relation between 
these subsystems and their functional imperatives are not 
haphazard, rather they are governed by two hierarchies of 
control; conditioning factors, (energy) that have their 
initial base in the adaptation system; and controlling fac­
tors, information located in the cultural system (Turner, 
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1978, Olsen, 1958). Furthermore, the conditioning factors 
rely on the environment while the controlling factors rely on 
ultimate reality for their ultimate inputs. These two 
hierarchies are portrayed to move in opposite directions as 
shown below: 
Physical-organic 
Environment 
Behavioral Organism Personality 
Adaptation —, — — —> — Goal attainment 
Latency ^ - _ * - Integration 
i 
Culture Social system 
t 
Ultimate Reality 
J indicates controlling factors flow 
(information) 
indicates conditioning factors flow 
(energy) 
Figure 2.2. Adaptation of Parsons subsystems of 
action (Parsons, 1966:28) 
In addition to this flow of energy and information, 
there exists a direct and reciprocal exchange between latency 
and goal attainment on the one hand, and integration and 
adaptation on the other hand. 
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Adaptat, 
Latency 
Goal attainment 
Integration 
While both energy and information factors are important ele­
ments in system functioning, Parsons gives information higher 
significance than energy because information delimits the 
degree of freedom of the other systems (Smelser, 1962:32). 
Based on this conceptualization, the social system will 
have the same four functional imperatives specified above as 
well as be governed by the two factors of energy and infor­
mation. 
In the preceding section, an attempt was made to describe 
the abstract theoretical foundation for this work. Despite 
the fact that Parsons' orientation is so highly abstract and 
complex, it can nevertheless be helpful for this work in two 
important ways: 1) that the functional imperatives are 
specifically stated, and 2) the linkage or relation between 
these functional imperatives are also specified. To examine 
all the relations hypothesized by Parsons would undoubtedly 
offer material for many dissertations. Consequently, this 
dissertation will examine a limited set of relations between 
the functional imperatives, especially as these functional 
imperatives relate to one goal of development namely health. 
The following section will attempt to explicate the linkage 
between a social development model concerned with health and 
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a limited set of relations based on Parsons' AGIL social 
system. 
Explication of the Model 
Social systems, as was stated earlier, vary in size 
from a two actors' relationship to a more complex system such 
as a society. For any social system to exist, the processes 
operating in it are subject to four functional imperatives 
or problems. These problems are adaptation, goal attain­
ment, integration and latency. These imperatives are 
analytically separate, though in real life they intermesh 
and overlap (Clark, 1968). 
Adaptive problem 
Adaptation is one of the most critical problems a 
social system has to deal with to maintain and enhance its 
capacity to survive. As a process, adaptation is evolu­
tionary and relative. Black (1961:114) defined adaptation 
as ". . . properly perceiving and rationally manipulating 
the object world for the attainment of ends (valued goals)". 
Consequently, adaptation is the interaction between system 
resources (knowledge, technical skills, etc.) and environ­
mental factors (social, physical and biological) which 
actors utilize to assess opportunities and obstacles to 
achieving valued objectives or goals (Smelser, 1962). 
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Adaptation, as a social system requisite, could be enhanced 
by enhancing system resources as valued goals such as a high 
level of health, quality education, flexible social structure, 
etc. Improving system resources is attempting to address and 
satisfy human needs for which the social system is articu­
lated. 
From a social development perspective, then, the ulti­
mate goal of social development is the enhancement of the life 
chances or adaptive capacity of the system and its constitu­
ent elements. On this point. Parsons (1966) indicated that 
enhancing the adaptive capacity is the most important evolu­
tionary process operating in the social system. It could 
therefore be stated that the enhancement of life chances as 
an ultimate goal of social development is the equivalent of 
upgrading system resources and consequently enhancing the 
adaptive capacity of the social system. 
Goal attainment 
Goal attainment is another major problem a social system 
has to contend with and achieve to be viable. On the indi­
vidual level, goal attainment is accomplished by successful 
role performance to meet individual need-dispositions; on a 
system level, it is attained through successful enactment of 
"organization of roles" that address societal goals and 
needed services (Smelser, 1962). Such goals include health, 
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education, etc. which in their interactive totality repre­
sent the level of adaptation or the level of "life chances". 
For these goals to be accomplished, society has created 
organizations (systems of roles) each of which is dedicated 
to a given goal. Consequently, there exists in society a 
proliferation of such organizations or subsystems such as 
the health system, the educational system, the legal system, 
etd. 
Health status has ramifications on all role organiza­
tions in a social system in the sense that poor health will 
adversely affect performances of social services and goals 
such as education, economic, legal, etc. From a social de­
velopment perspective, health level is an evolutionary goal, 
the attainment of which is necessarily relative. Conse­
quently, examination of the health status of a social system's 
health status impact on organizations of roles at a given 
time, represents the extent to which health as a goal has been 
attained at that time for that social system. 
It should be noted that the linkage between the ultimate 
goal, enhancement of "life chances" and health status is in­
formational, that is, enhancement of life chances is pre­
dicated on the success of attaining a satisfactory level of 
health status as a goal. The model developed so far could 
be represented as follows; 
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Adaptation Goal Attainment 
Life chances ^ Health status 
Figure 2.3. Initial stage of model development 
Integration problem 
Integration is the third problem a social system is con­
fronted with and has to resolve satisfactorily in order to 
avoid chaos. It is central to the maintenance of the social 
system. It should be noted that the mere existence of a 
social system indicates a certain degree of integration and 
coordination between the system's units. Olsen (1968:169) 
indicated two approaches for explaining how integration is 
achieved and maintained among a system's units: normative 
integration and functional integration. The normative ap­
proach explains integration in terms of shared values and 
norms. The degree to which these values and norms are 
internalized and conformed to constitutes a degree of integra­
tion as well as the rationale for its existence. The func­
tional approach, on the other hand, explains integration in 
terms of mutual interdependence of subsystems. A basic 
premise of functional integration is that the subsystems are 
differentiated (specialized in activity). This necessitates 
mutual and complementary relations for the system to achieve 
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its valued objective. 
In real life systems, however, both normative and func­
tional integration could be present. The health system, for 
instance, has norms for its internal operation and has norms 
for its services which in most cases represent a variant of 
the norms prevalent in the larger system in which it operates. 
At the same time, it is functionally integrated into the 
larger system in the sense that it depends on, for instance, 
the educational system for trained personnel (physicians, 
nurses, etc.) while it provides services for the educational 
subsystem and other subsystems. 
From a social system perspective, therefore. Parsons 
(1966) noted that the integrating mechanisms are institutions 
or subsystems. The most functionally integrative subsystem(s) 
is (are) the institutions charged with facilitating a given 
goal. Since the problem for this dissertation is health 
status, the most functionally integrative subsystem is the 
health subsystem since it is created primarily to contribute 
to health as a valued objective. 
Now that the integration problem has been specified, 
the model has been expanded, though not finished, as 
follows : 
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Adaptation Goal Attainment 
Life chances ( Health status 
Î 
Health subsystem 
Integration 
Figure 2.4. Second stage of model development 
Latency problem 
Latency, the last problem confronting a social system, 
represents cultural inputs into the social system. Turner 
(1978:39) noted that latency embraces two related problems; 
pattern maintenance and tension management. Pattern main­
tenance relates to the problem of how to insure that actors 
in the social system display appropriate characteristics 
(motives, role playing skills, etc.). It is the process 
that facilitates goal attainment through mobilization of 
motivation and commitment of organized roles to accomplish a 
valued societal goal. Motivation is an important concept 
for this dissertation; it is a process accomplished through 
the process of socialization and inculcation of cultural 
values into subsystems' components. It is expressed in 
terms of commitment and conformity to societal goals in the 
process of role performance (Smelser, 1962). Lack or poor 
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motivation to a subsystem's goals, according to Parsons' 
(1951) , is a deviant behavior that should be rectified either 
through resocialization or coercion. Consequently, failure 
to fulfill social roles due to poor health constitutes a 
deviant act though its genesis is generally involuntary. 
Pattern maintenance, therefore, as a component of latency 
is the legitimate facilitator of the performance of roles, 
a component of the goal attainment subsystem. It is within 
this relation between latency and goal attainment that deviant 
behavior (such as being ill) or conforming behavior occurs. 
Latency, therefore, has a direct impact and input into the 
goal attainment problem as shown below: 
Tension management concerns the problem of dealing with 
strains in the social system. It addresses the problem of 
integration of system units via normatively patterned insti­
tutions as guides and enforcers of what is the proper, legi­
timate or expected mode of action or social relationship 
(Chinoy, 1961). Tension management, in other words, "greases" 
the system units and, consequently, makes the system operations 
more coordinated and predictable. For instance, the rain 
dance performed in the American Indian subculture or the rain 
Goal attainment 
Latency 
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prayer in Saudi Arabia are tension management tools to 
deal with potential and often real disruptive phenomenon 
(drought) which explain the disruptive occurrence in super­
natural terms. These rituals are analogous, in contemporary 
Western culture, to the citizens "rallying around the flag" 
in the case of aggression on one's territory. The important 
point to be gained from these examples is that modes of 
action in the system of relations are aligned in terms of 
the requirements imposed by the situation. Latency, there­
fore, has a direct impact on the integration problem as shown 
below: 
Latency ^Integration 
Both processes, pattern maintenance and tension manage­
ment, operate in concert in the social system and precipi­
tate in the development of social structure, "the patterned 
social order as we observe it" (Olsen, 1968:46). Social 
structure itself could be a source of strain because it 
depicts ordered relations against ideal or valued relations 
amongst system units. For instance, the value "pursuit of 
happiness" in the United States' Declaration of Independence 
implies a healthy life as a right for all citizens (Field, 
1973). However, health and health services are mandated by 
graduated social structure parameters such as income, edu­
cation, quality of housing and population density. For 
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convenience reasons, latency and its components will here­
after be referred to as social structure. The model expli 
cation is now completed and is presented below. 
The model to be tested in this research will be con­
cerned with only three of the four complex concepts in­
cluded in the above model. This research will be limited 
to the concepts social structure, health system and health 
status. The relations between these concepts constitute 
the model of interest for which data are available. How­
ever, taken as a subset they also represent one aspect of 
a larger goal; enhancement of life chances, (the fourth and 
final concept in the model). 
Before concluding the theoretical orientation, a point 
should be clarified. Concepts such as the economy and agri­
culture are often thought of in terms of the adaptive 
requisite in the sense that they aid the sustenance of a 
Enhancement of Life Chances (A) 
Health Status (G) 
Social 
Structure 
(L) 
Health 
^ System 
(I) 
Figure 2.5. The model development completed 
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society as a system. Nevertheless, these concepts could 
also be used, as will be done here, as evaluative concepts 
(structural) in the sense that the distribution of, for 
instance, agricultural land (collectivistic vs. private 
ownership, small family farm vs. large agribusiness) is a 
reflection of societal values and in turn of social struc­
ture. 
The model, as explicated above, is not unlike general 
frameworks used by several studies. The essence of these 
studies will be described briefly in the next chapter as a 
basis for expanding this above model conceptually to middle 
range dimensions (theoretical indicators) of three of the 
abstract concepts in the model. 
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CHAPTER 3. THEORETICAL INDICATORS OF HEALTH 
The model to be tested in this research is concerned 
with the interrelationships of three major concepts: social 
structure, health system and the health status of a social 
system's population. Difficulty arises in operationalizing 
these concepts directly since they are complex and multi­
dimensional in nature. The purpose of this chapter, then, is 
to explicate these concepts and identify measureable dimen­
sions (theoretical indicators) in order to make these concepts 
more amenable to empirical investigation. The specifications 
of the selected dimensions will be facilitated by a review of 
relevant literature. 
Research in the area of health has often indicated 
several dimensions for the complex concepts of concern in 
this thesis. Health status, for instance, has been shown to 
include less abstract dimensions such as mortality and 
morbidity (Bush, Fanshel and Chen, 1972, Shryock and Siegel, 
1973). Social structure has often included graduated 
parameters such as education, income etc., and ungraduated 
parameters such as sex and race (Miller, 1975, Anderson, 
1972). Similarly, health system dimensions include person­
nel, facilities, resources etc. (Anderson, 1973b, Miller 
1975, Fear, 1977, Callaghan et al., 1974). Translating 
the abstract concepts into these dimensions constitutes 
what Merton (1968) referred to as the "middle range" domain 
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which is more amenable to investigation and empirical verifi­
cation. 
The task of explicating these abstract concepts into 
measurable concepts is made difficult because previous re­
search on health status has often been concerned with 
examining narrower models of health than the model proposed 
above. For instance, much of the previous research has been 
concerned with examining the impact of health facilities and 
services on health status with only limited concern with 
social structural factors. There has been a growing number 
of research efforts that have attempted to relate health 
to social factors in society. The next section will outline 
several of these efforts that are relevant to this thesis. 
Health Related Models 
Previous research has not generally been concerned with 
health status as it relates to the fulfillment of social 
roles. Recently however, an index of health that integrates 
mortality and morbidity has been developed by Bush, Fanshel 
and Chen (1972). The proposed health index is conceptualized 
in terms of social functions, i.e. a person is well if he/she 
is able to function in a way usual for his/her age and sex. 
To the extent that he/she can not function according to this 
criteria, he/she is a deviant and in a state of dysfunction. 
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The authors' conception of well or ill is tied to the ability 
of a given social system's member's to fulfill their social 
roles. Unlike the other researchers, these authors' interests 
are more concerned with the impact of poor or well "health 
status" on social organization and social system functioning. 
This approach appears promising from a sociological point of 
view but especially from a social system approach to health, 
however, it is still in the process of development and re­
finement (Anderson, 1973b). 
Other approaches to health status have attempted to 
include broader social structure dimensions into the analysis 
of health status. These approaches have utilized a social 
system orientation in the investigation of health. Miller 
(1975), for instance, investigated structural dimensions 
such as education, occupation, income and urbanization on 
health status which was defined in terms of mortality only. 
Anderson (1973b) and Fear (1977) have analyzed health 
status in similar ways but with a wider conception of social 
structure. Unlike Anderson (1973b) and Miller (1975), Fear's 
conception of health status included the dimension of 
morbidity as well as the mortality dimension. Another ap­
proach is a methodological framework presented by Callaghan 
et al. (1974) in which major dimensions of structure, health 
system and health status are suggested for health related 
research. The following discussion will expand on these 
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broad health models since the dimensions they have utilized 
are similar to those dimensions of concern to this thesis. 
Anderson (1973b:286,) contends that his model, 
. . . relates basic demographic processes to indi­
cators of the health care delivery system which in 
turn are related to indicators of the health status 
of the population. 
His conceptual model is portrayed as follows: 
Basic demographic•• > Health care Undicators of 
processes delivery system health status 
indicators 
Figure 2.6. J. Anderson's (19 73b)conceptual model of 
health 
Anderson (1973b) utilized several dimensions of these 
major concepts in his model. Some of these dimensions are 
race, education, age, and income as indicators of the concept 
"basic demographic processes". For health system, he sug­
gested and utilized dimensions such as health personnel, 
health facilities, etc. For health status he utilized 
mortality only. 
Fear (197 7), on the other hand, contends that health 
status is directly influenced by the aggregate nonhealth 
social conditions, health system resources as well as by the 
resource base. Furthermore, the resource base directly in­
fluences the aggregate nonhealth social conditions (which 
in turn directly influences health system resources) and the 
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health system resources. The model proposed by Fear is pre­
sented below and is similar . .in many ways to Anderson's 
and Miller's' (Pear, 1977:44). 
Resource 
base 
^ Aggregate social 
conditions 
I 
Health 
status 
Health resources 
—> and — 
li^  health services 
Figure 2.7. Fear (1977) framework for modeling the 
health sector 
Fear (1977), on the other hand, developed a multitude of 
dimensions that he utilized to represent his model. For 
instance, he used dimensions such as population, govern­
ment/industrial sector, transportation, agriculture, etc., 
as significant dimensions for the concept resource base. 
The concept aggregate social conditions were represented by 
dimensions such as education, housing, income etc. Health 
personnel, health facilities and health facilities utiliza­
tion are dimensions of the health resource and health 
service concept. Mortality and morbidity were the main 
dimensions he included in his analysis as important dimen­
sions of the health status concept. 
In developing his model, Miller (1975) relied on a modi­
fied economic theory and a model developed by Fox (Miller, 
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1975:20) . The specific model used by Miller within the 
general model is as follows: 
General Model 
Specific Model 
Aggregate 
Structural 
variables 
Policy 
mallable___ 
variables 
Structural 
Characteristic 
of population 
N. 
Health system 
^ resources 
^Health status 
of population 
j^Societal 
welfare 
Figure 2.8. Miller's (1975:20) conceptual model of 
health 
Not unlike the other models. Miller's model is a policy 
relevant model or, . . a general research model that is 
consistent with policy needs" (Miller, 1975:19). The policy 
relevant target to these models is the health system re­
sources as these affect the health status of the population. 
The structural characteristics of the population are 
usually given as constraints on the health services and 
utilization. 
For his model, Miller (1975) used dimensions such as 
education, income, urbanization etc., to represent the struc­
tural characteristics of the population. Health system re­
sources were represented by dimensions such as personnel. 
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facilities etc. Mortality was used as a dimension to 
represent the health status in his suggested model. 
Similar in goal to the models stated above, but aimed at 
a lower level of abstraction, is the social indicator frame­
work suggested by Callaghan and associates (1974). They 
discursively suggested two concepts (societal factors and 
health care delivery system) as being germane to the planning 
of health care. This framework furthermore, suggested that 
each of the broad concepts encompassed various dimensions at 
a lower level of abstraction. Some of the suggested dimen­
sions for societal factors included education, income, agri­
culture etc. Some of the dimensions of health care delivery 
system included personnel, facilities etc. Similarly, they 
suggested several dimensions of health status such as mor­
tality, morbidity, malnutrition etc. Since the intent of 
the authors' framework was the creation of a health informa­
tion system, they therefore did not extensively elaborate 
the theoretical relations between the abstract concepts or 
the interrelations of the suggested dimensions. Because 
this framework pulls together systematically a wide number 
of middle range concepts suggested in the models discussed 
above that are relevant to this research, a more extensive 
review of this framework will be undertaken later in this 
chapter. 
The models presented in this section, are similar to the 
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model developed for this dissertation in that they are con­
cerned with health status of a population (a macro approach) 
and ultimately societal well-being. They are different from 
our model in the sense that they were developed on the basis 
of a logical and eclectic rationale for linking the major 
concepts, while the model used here is developed on the 
basis of an established theory. 
Another difference worth mentioning is that the model 
explicated from Parsons' AGIL is more general and could be 
utilized for social development and general policy purposes. 
That is, since the health sector is of concern here, the 
integrative subsystem to facilitate this societal goal is the 
health subsystem. By logical extension, therefore, the 
health subsystem could be replaced by any integrative sub­
system, once specified, as it relates to another societal 
goal. For instance, education as a societal goal could be 
examined by this model by utilizing the educational sub­
system as the integrative subsystem for this goal etc. 
As the above discussion illustrates, the model which 
has been explicated from Parsons' abstract social system ap­
proach is not unlike similar attempts by others to examine 
the notion of health status although on a lower level of 
abstraction. The grounding of the explicated model in social 
development theory and health as a goal of social development 
constitutes the primary difference. 
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In the remainder of this chapter an attempt will be made 
to bring the dimensions specified in the theoretical model 
closer to the empirical by proposing middle range indicators. 
This effort will be facilitated by the previous work of 
Anderson (1973), Fear (1977), Miller (1975) and Callaghan et al. 
(1974). Callaghan's effort to operationalize these theo­
retical concepts will be of particular aid in this endeavor 
to specify dimensions. 
The Callaghan framework 
The Callaghan framework has been utilized as a facili­
tator for the delineation of dimensions within the complex 
concepts of our model, as well as for the selection of social 
indicators of those dimensions where data were available. 
In this section the key concepts of the Callaghan framework 
will be outlined and utilized to operationalize the model 
within a social indicator framework. 
Health, according to Callaghan et al. (1974) can be 
viewed as a component of social development in the sense that 
it represents one of the priority problems confronting de­
velopment planning. Thus, they have defined health, as we 
have from a social system orientation, as, 
. . . one major factor affecting positively or nega­
tively the individual's well being and his performance 
in the many important functional roles which he plays 
in a society (1974:12). 
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Their definition of health allows for both the physiological 
and the psychological (mental illness) dimension of health. 
They used health and health status interchangeably and have 
divided the health system into three major headings con­
sistent with the model developed in Chapter 2 which they 
identified as: 
I - Health status 
II - Health care delivery system 
III - Broad societal factors 
These correspond to the goal attainment, integration and 
latency (social structure) elements that were outlined 
earlier in the theoretical model in Figure 2.5. As the fol­
lowing summary will indicate, rationales for the relation­
ships proposed by Callaghan et al. are not unlike those on 
which the theoretical model is based. 
Health facilities provide services such as health edu­
cation, immunization and preventive and curative measures 
for disease. What this means is that the health care de­
livery system will impact the health status of a given 
population (Callaghan et al., 1974, p. 42). The authors 
also hypothesized (pp. 4 and 12) that societal factors will 
have direct and/or indirect bearing on health status. The 
indirect societal factors (p. 52) would operate within the 
health care delivery system. For instance, an optimistic 
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social attitude toward life in general would lead to a more 
rational behavior in terms of health related behavior which 
ultimately would have an effect on health status. The ef­
fect of societal factors such as education, nutrition, 
housing and income would also have a direct impact on health 
status in the sense that the better educated, the better fed, 
the more income one has the better chance that one will enjoy 
a healthier life than one who is deficient in some or all of 
these factors. Furthermore, the impact of societal factors 
on the health care delivery system is also emphasized by 
the authors. The more education one enjoys, the more likely 
he or she is to take advantage of the health facilities that 
exist. Similarly, the more income one earns, the more likely 
one would be able to afford a visit to a health facility for 
a health service. Furthermore, the more educated people 
there are in a community, and the more income generated in a 
community, the more likely there will be the necessary facili­
ties and personnel to serve the community. 
The preceding discussion can be summarized in diagram 
form as follows ; 
I - Societal Factors > Health Status 
II - Health care delivery system ^ Health Status 
III - Societal factors •> Health Care ^ Health 
Status 
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Putting I, II, and III together into a model results in 
a model which is similar to the health information model de­
veloped in the previous chapter. 
Societal Factors 
\ Health Status Health Care Delivery 
System 
Figure 3.1. Transformation of the discursive relation­
ships within the Callaghan et al. health in­
formation system framework into a model 
similar to the model in Figure 2.5 
This is then, the broad social information system 
model which has been proposed by Callaghan et al. and will be 
utilized in operationalizing our model. 
The Callaghan et al. framework delineates a number of 
such dimensions for each of the complex concepts. These 
dimensions have been illustrated in Figure 3.2 on the fol­
lowing page. 
The social indicators suggested by the Callaghan frame­
work represents, then, indicators of the dimensions of the 
abstract concepts. These dimensions and their suggested 
indicators are subdivisions of the three major conceptual 
areas of interest to this thesis. The subdivision of health 
status, according to Callaghan et al. is as follows: 
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SOCIAL STRUCTURE 
population 
education 
income 
housing 
environmental 
quality 
agriculture 
HEALTH STATUS 
mortality 
morbidity 
life expectancy 
malnutrition 
HEALTH CARE DELIVERY SYSTEM 
health personnel 
health facilities 
financial resources 
needs and demands 
health services 
Figure 3.2. Callaghan et al. (1974) health information 
system model extended to a dimensional 
level 
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1) Mortality with infant and general mortality as the 
subparts. Neonatal death rate and postnatal death rate to be 
the indicators for infant mortality. Cause-specific death 
rate and number and rate per 1,000 population as the indi­
cators for general mortality. 2) Morbidity was subdivided 
into long and short term. Incidence and prevalence are the 
indicators for each long or short term disability. 3) Life 
expectancy is estimated by a cohort estimate, i.e., the ex­
pected years of life at birth and at 50 years of age. 4) Mal­
nutrition will be indicated by incidence and prevalence (i.e., 
the number and percentage of population showing signs of 
clinical malnutrition). The following table will summarize 
the subdivisions and indicators thereof of health status. 
Health status 
Dimensions ; Indicators : 
1) Mortality 
a) infant a) Neonatal, b) postnatal 
b) general a) Cause specific, b) Number 
and rate per 1,000 
population 
2) Morbidity and Disability 
a) long term a) Incidence and prevalence 
of disability 
b) short term b) Incidence and prevalence 
of disability 
3) Life expectancy A cohort estimate 
4) Malnutrition Number and percent of 
population showing signs 
of clinical malnutrition 
49 
The second major subdivision in the Callaghan et al. 
(1974) framework is the Health Care Delivery System which 
they have subdivided into five categories: 1) health 
facilities with: a) inpatient care, b) outpatient care, 
and c) noninstitutionalized care; 2) health personnel with: 
a) professionals, b) subprofessionals, such as county 
health officers, c) paramedicals, and d) auxiliary personnel, 
such as auxiliary nursing; 3) financial resources which are 
to be indicated by; a) expenditures as a percentage of 
gross national product, b) expenditure as a percentage of 
national income, and c) expenditure per head of the popu­
lation; 4) health services as to what it is, where it is 
done, it's cost, who paid the cost and duration of such 
service; and 5) need and demand. Personnel need refers 
to the number of health professionals required to meet a 
predetermined standard of health care. Personnel demand 
is related to the demand for health service and is a func­
tion of such economic factors as cost, distance, time, values 
and mores. The following information will summarize dimen­
sions and suggested indicators of the abstract concept. 
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Health system 
Dimensions 
1) Health facilities 
2) Health personnel 
3) Financial resources 
4) Health services 
Indicators 
a) number of beds for inpatient 
care 
b) number of beds for outpatient 
care 
c) number and rate per 1,000 popu-
lation-at-risk cared for in 
office or home 
a) number of professionals by type 
b) number of subprofessionals 
c) number of paramedicals 
d) number of auxiliary personnel 
indicators such as : 
a) expenditure as a percentage of 
gross national product 
b) expenditure as a percentage of 
national income 
c) expenditure per head of popula­
tion indicators such as cost, 
duration, etc. 
a) number of professionals required 
for a given standard of 
health care 
b) influence of income, distance, 
time, and cultural values 
5) Needs and demands 
The last major part of the framework is related to 
societal factors which are expressed and discussed in very 
general terms. Only with housing were suggestions for indi­
cators made specific. Housing was to be indicated by; a) 
numbers, b) size, c) density of occupation and d) facilities. 
The other societal dimensions that were spelled out were: 
2) population, 3) access and distribution, 4) environmental 
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quality and resources, 5) agriculture and food production, 
6) education, and 7) income and consumption. The following 
summarizes the third aspect of the framework. 
Societal factors 
Dimensions ; 
1) Housing 
2) Population 
3) Access and distribu­
tion 
4) Environmental quality 
and resources 
5) Agriculture and food 
production 
6) Education 
7) Income and consump­
tion 
Indicators ; 
Indicators ; 
a) number 
b) size 
c) density of occupation 
d) facilities 
no indicators were specified 
no indicators were specified 
number of permits issued by 
the Environmental Quality 
Agency 
no indicators were specified 
no indicators were specified 
no indicators were specified 
Dimensions of Interest to this 
Dissertation 
As was stated earlier, different authors emphasize dif­
ferent dimensions of health status, social structure and 
health system. The dimensions of these concepts in this 
research are indicated below and supported by the literature, 
particularly that of the Callaghan et al. framework. 
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Health status 
The discussion above specified that the health status 
of a social system is of central concern. It was also 
indicated that the physical dimension of health is central 
to the present effort. 
Because of the limitations of the data available to 
us, health status is indicated by the negative dimensions of 
health, i.e., mortality (death) and morbidity (disease and 
disability) (Mushkin, 1962). Mortality and morbidity are the 
only two choices left for members of a social system if they 
are not well. Mortality represents a major component of a 
social system's population change; it sheds needed light 
on the status, growth and even potential survival of a social 
system population. Seen in this light, mortality represents 
an important tool for population projection thus aiding 
policy makers in terms of housing, education and other 
needs (Shryock and Siegel, 1973). Furthermore, mortality 
could also be considered as a tool in evaluating the impact 
of health programs and disease control. The impact of 
mortality, as a dimension of health status, could further be 
assessed in terms of the loss of potential talent, expertise 
and potential contribution of affected members to the social 
system both as consumers and producers (Mushkin, 1962). 
Mortality, therefore, in addition to depriving families of 
loved ones, represents the impairment of fulfillment of 
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social roles. 
The other dimension of health status is morbidity or 
disability. It is the only choice left for one who is not 
well but is not dead I Morbidity could be partial or total, 
of a long term or a short term nature. In either case, 
disruption of social roles takes place. An affected indi­
vidual wants to get well because it is more satisfying 
but also when he is well he contributes more to the social 
system he or she belongs to (Mushkin, 1962). Like mortality, 
morbidity could deprive a social system of potential contri­
butors due to prolonged illness and incapacitation. Further­
more, disability could deprive the social system of resources 
that could otherwise enhance the health status of the social 
system such as public health education etc. In essence then, 
failure to depress morbidity may eventually contribute to 
an increase in mortality. 
The previous discussion could be summarized in a 
diagram form as follows; 
Abstract concept ^Health Status 
Dimensions -^a) Mortality 
b) Morbidity 
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Social structure 
The second complex concept in the abstract model speci­
fied above is social structure. Social structure has been 
defined as "patterned relations" among individuals and groups 
in society {Kim, 1973). Access to services in a social 
system is often mandated by graduated social structural 
parameters. Furthermore, social structure often constrains 
values and practices that are not in harmony with the domi­
nant cultural values. The following dimensions have been 
selected as theoretical indicators of social structure. 
Income The first dimension of social structure of 
concern here is income. Income is pertinent in two ways: 
1) amount of income a social system unit earns and b) the 
source of this income being earned. Both of these aspects of 
income reflect the strength of a social system's economy 
which has been found to influence physicians and health 
services location in a given political area (Rushing, 1971). 
Consequently, income could reflect the ability as well as the 
limitations of health service utilization by a given popu­
lation. Anderson (1973) and Chen and Bryant (1975) contend 
that income reflects the use of the health system, especially 
hospitalization, and that it could be used as a valid indi­
cator of hospital use. 
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Population The interest of this dissertation was 
stated earlier to be the examination of health status of a 
social system. Health status of a social system could only be 
investigated in the context of the population of that 
social system. Dimensions of population that have often 
been found to be related to health status include: 
a) age of a social system population, 
b) growth of a social system population, 
c) density of a social system population, and 
d) ethnic composition of a social system population. 
All of these population aspects are health related 
aspects since effective health care planning has to be cog­
nizant of them. For instance, different age cohorts are 
susceptible to different illnesses than others, conse­
quently they require different expertise and different 
facilities. Growth of a population would facilitate allo­
cation of resources. Density of a social system's popula­
tion is significant because it could help planners in lo­
cating health services in deprived areas. Furthermore, 
density of a population could reflect social conditions and 
possibly indicate potential health problems due to high 
population density. Just as significant as the previously 
mentioned aspects is. ethnic composition of a population in 
the sense that some ethnic groups are more susceptible 
(genetically) to certain diseases than others. Furthermore, 
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since the ability to purchase medical services is a gradu­
ated parameter, ethnic composition could reflect low ethnic 
groups whose medical needs may be partially or totally unmet. 
Education Education is another dimension that has 
been found to be important in the examination of health 
status. Dimensions of education that have often been 
found to be related to health status include: 
a) enrollment, and 
b) amount of education received. 
Total number of persons enrolled in a social system 
could function as an indicant of the diffusion of preventive 
techniques into homes via the school system. Some families 
have been found to depend upon the word of mouth concerning 
community services such as health service availability and 
utilization. Chen and Bryant (1975) found that those with 
marginal education often depend on word of mouth for 
services provided in their social system through the school 
system instead of reading about them in the mass media. 
Furthermore, J. Anderson (1973) noted that the amount of edu­
cation influences not only hospital admission rates but also 
impacts the average length of stay in a hospital. It is 
clear, therefore, that like income, education is a stratifi­
cation factor that influences the health system utilization 
for purposes of improved health status. 
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Housing Housing represents a survival need (Inkeles, 
1964), consequently it represents an important structural 
dimension. Two aspects of housing will be of interest in 
this effort, namely: 
a) quantity of housing units, and 
b) quality of housing units. 
The well-being of a population is partially reflected 
by the availability of housing to protect the given popu­
lation from environmental hazards. Not only is the number 
of housing units important to health, but the quality of 
these units is also important (Callaghan et al., 1974). 
A housing unit that, for instance, does not have sewer and 
plumbing facilities is more apt to contribute to the spread 
of contagious diseases due to possible stagnation of un-
piped dirty water and human refuse. Housing units that have 
facilities such as flushing toilets and improved kitchen 
facilities are likely to provide better living conditions and 
improved chances of better health status than those units 
that do not have these facilities. Renaud (1975) has noted 
that advances in health in the 18th and 19th centuries have 
been due to social reforms in areas such as housing. He con­
tends that improved social conditions such as improved housing 
are more important to the advancement of health than, for 
instance, immunization or the use of antibiotics. 
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Agriculture Although agriculture is significant from 
a survival point of view, it is also significant from a cul­
tural aspect. Dimensions of agriculture that have been 
found to be related to health status include: 
a) amount of farm holdings in a social system, and 
b) productivity of these farm holdings. 
The amount of farm holdings represents a cultural value, i.e., 
free ownership of land versus collective or state ownership. 
For instance, private farms in some developing counties are 
permitted, however, their size is limited. Socialist states 
advocate collective farming which differs from practices 
(freedom of ownership) that are utilized in the Western 
world. In all three cases, farming represents a cultural and 
political value which is important to providing food stuff 
necessary to meet a health need (survival need). The size 
of farm holdings is also an economic value, because of the 
larger incomes and the economics of scale that sometimes 
accrue to the large holders. Productivity of farms is im­
portant because it represents efficiency as well as the degree 
of fulfilling survival needs of a social system. The level 
of productivity could indicate the adequacy of food intake 
of a given social system's population. Agriculture, as a 
whole, provides a means of livelihood as well as a means for 
those engaged in this industry to exchange their products' 
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values to satisfy some of their own needs for which they may 
have no time and/or the expertise such as medical care. 
Environmental quality It is worthwhile to restate 
Renaud's (1975) statement above that improved health could be 
explained in terms of improved social conditions. Social 
conditions include pollution and environmental degradation. 
Environmental quality is influenced not only by industrial­
ization but by also unsanitary housing conditions (Callaghan 
et al., 1974). The increased volume of motor traffic, the 
profusion of industrial plants and their discharges in 
streams and rivers has precipitated in an increase in the 
degenerative diseases in industrialized countries. Povey 
et al. (1973) indicated that pollution not only may lead to 
cancer but it also may lead to genetic abnormality such as 
congenital malformation. Societies that are in the process 
of development but are mainly agrarian are exposed to en­
vironmental hazards due to poor sanitation conditions and 
possibly unclean drinking water, thus making infectious 
diseases more prevalent (Bogue, 1969, Smith and Zopf, 1970). 
In either case, environmental quality has an effect on the 
health status of a gvien social system. The previous dimen­
sions could now be summarized in a diagram form as follows: 
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Abstract Concept ^ Social Structure 
Income 
Dimensions 
A Population 
Agriculture 
Housing 
Education 
Environmental Quality 
Health system The third important concept in the 
abstract model is the health system. Three dimensions of 
this concept will be considered: 
a) personnel 
b) facilities, and 
c) financial resources. 
Personnel To affect the health status of a given 
social system's population,qualified personnel are required. 
Personnel of interest to this thesis are composed of: 1) 
physicians, and 2) certified nurses. These two aspects of 
personnel complement each other in the pursuit of improving 
health status. The importance of personnel should be obvious 
since expertise would only be available if health personnel 
are utilized. 
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Facilities For personnel to affect health status, 
it is necessary that facilities be available through which 
health care can take place. Two indicators of facilities 
are of concern here: 1) beds that are necessary to accommo­
date long term illness, and 2) beds required for short term 
stay in a health facility. 
Financial resources The third dimension of health 
system is financial resources. Financial resources are im­
portant here because acquisition of facilities would be 
impossible without them. Furthermore, financial resources 
make expansion of health facilities possible to accommodate 
new health needs. 
The health system of a social system constitutes the 
mechanism whereby possible efforts induced by social struc­
ture are translated into possible health status change. 
For instance, a well-to-do member of a social system who is 
concerned about his/her health status but finds that the 
health system is inadequate or nonexistent may have as a 
poor health status as another person who despite the avail­
ability of an adequate health system is constrained by mone­
tary limitations. 
The previous discussion of health system could now be 
summarized in a diagram form as follows; 
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Abstract concept > Health system 
Personnel 
Facilities Dimensions 
Financial Resources 
In summary then, health status exists in a net of in­
fluences emanating from both structural as well as health 
system inputs. It is appropriate at this time to restate the 
proposed dimensions of the complex concepts of the abstract 
model in the following table. 
Table 3.1. Translation of the abstract concepts into 
necessary dimensions 
Abstract Concept Dimensions of Concern 
Health Status Mortality 
Morbidity 
Social Structure Income 
Population 
Education 
Agriculture 
Housing 
Environmental Quality 
Health System Personnel 
Facilities 
Financial Resources 
The next chapter will be concerned with delineating 
empirical social indicators for the dimensions outlined in 
the present chapter, as well as discussing a number of 
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analysis procedures. These analyses procedures will use the 
indicators to examine the proposed relationships between 
dimensions and concepts as outlined in this and the previous 
chapter. The next chapter will therefore be concerned with 
discussing the research methods that will be required to 
examine the theoretical model in an empirical situation. 
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CHAPTER 4. RESEARCH METHODS 
The previous chapter, Chapter 3, was concerned with 
explicating relevant theoretical dimensions of the abstract 
concepts specified in Model 2.5. This chapter will be con­
cerned with three main areas, namely; 
1) Specification of indicators chosen to address 
dimensions of concern; 
2) Discussion of analysis approaches that will be util­
ized to examine the proposed model ; and 
3) A discussion of the data in terms of their source as 
well as a brief review of the social system of con­
cern to this dissertation. 
Social Indicators: Simple and Analytic 
A social indicator is a statistic? it is an observable 
proxy for unobservable things or ideas (Fear, 1977). Physi­
cians, nurses and parents consider a 103° reading on a ther­
mometer as an indicator of "ill health". Similarly, a level of 
health is an indicator of a population's well-being. Social 
indicators are often classified into two types : simple indica­
tors and analytic indicators (Land and Spilerman, 1975, Cal-
laghan et al., 1974, Fear, 1977). Simple indicators are sta­
tistics reflecting one aspect of social phenomenon such as the 
number of fetal deaths in a given time and place. Analytic indi­
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cators, on the other hand, are summated statistics reflecting 
a composite or a factor (Callaghan et al., 1974). Morbidity, 
for instance, could be attributed to different kinds of 
diseases; the combined values of these diseases (these 
simple indicators) form a composite or an analytical indi­
cator of morbidity. A simple example may help explain the 
process of forming the composite. Suppose a researcher is 
interested in examining the mortality of the young such that 
the number of neonatal deaths (X) and the number of post-
neonatal deaths (Z) are the simple indicators. Suppose 
also, that a hypothetical state of concern consists of five 
counties. An accepted procedure of forming the composite 
(analytic indicator) is to use the following formula to 
avoid biasing the composite due to variations in raw num­
bers. The formula is as follows: 
where X^...X^ and Zj^...Zg represent the number of neo­
natal and postneonatal death numbers respectively 
for each county. 
X represents the mean for the five counties and Z 
represents the mean for the five counties for 
the different sources of death respectively. 
+ "5-^' 
+ 
+ 
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s and s represent the standard deviation for the five 
counties for neo- and postnatal deaths. 
Summing up these values, will therefore, give the composite 
or the analytic indicator of interest. 
Selection of indicators 
It was stated in the previous chapter that health as a 
social concern has been of interest to Callaghan et al., 
1974, Fear, 1977, Anderson, 1973b and Miller, 1975. These 
authors utilized sets of social indicators in examining 
health status. Indicators selected for this dissertation 
will be aided by these simple indicators selected by these 
other authors. Consequently, an initial list of simple indi­
cators was formed and later reduced to a smaller list. The 
elimination of some of the simple indicators was based on the 
criteria of convergent and discriminant validity (Costner, 
1969) . Convergent validity stipulates that two or more 
simple indicators representing a concept will have to have 
high intercorrelation, i.e., correlation with each other. 
While at the same time these simple indicators are con­
verging, they have to be different from other items that 
are theoretically separate (i.e., indicators of other 
dimensions and/or concepts). The discriminant validity 
criteria supposes therefore that a set of indicators repre­
senting a concept should have lower correlations with indi­
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cators of other concepts' than the correlations within 
concept. This procedure of convergence and discrimination 
was applied to simple indicators of all the dimensions i.e., 
for the social structure dimensions, the health system 
dimensions and the health status dimensions. 
Table 4.1 summarizes the analytic and simple indicators 
that will be used in the analysis. The initial list of sug­
gested indicators is shown in Table B.l in the Appendix. 
Included in Table B.l are the reasons for retaining or re­
jecting each of the original indicators based upon their 
ability to meet the convergent and discriminant validity 
requirements discussed above. Also included in Appendix B 
are the reliability coefficients for the analytic indi­
cators (composites) (see Table B.2). 
The next methodological issue to be discussed will con­
cern the analysis techniques that will be utilized to 
examine the model empirically. 
Analysis Approaches 
In order to meet the goals of descriptive reporting and 
explanatory analysis discussed earlier as legitimate uses of 
social indicators, various analysis approaches will be util­
ized in the next chapter to examine the social development 
model with social indicator data (information). 
68 
Table 4.1. Final list of analytic and simple indicators 
utilized in the analysis 
Aspect of Analytic Indicators forming 
dimension indicator composites 
Mortality 
of young 
Mortality 
general 
Mortality of 
young 
Mortality » 
general 
Morbidity Morbidity 
Facilities Facilities 
Personnel Personnel 
Financial 
resources 
Age 
Growth 
Financial 
resources 
Population 
(old) 
Population 
(young) 
Density and population 
ethnic (general) 
composition 
Amount & 
source 
Income 
Number of fetal deaths 
Number of neonatal deaths 
Number of deaths due to 
heart disease 
Number of deaths, all causes 
Number of V.D. cases due to syphilis 
Number of V.D. cases due to gonorrhea 
Number of cases due to active T.B. 
Total number of beds 
Number of beds acute care 
Number of beds long care 
Number of physicians 
Number of active registered nurses 
Number of registered nurses full-
time equivalent 
Amount of health and general 
expenditures^ 
Percentage of population 65+ 
Median age 
Number of persons under 5 years 
Birth rate/1,000 
Population/sq. mile 
Total number of blacks 
Median family income 
Median family income 
Median family income 
Median family income 
(total) 
(rural) 
(rural-farm) 
(rural-non-
farm) 
In these cases, the single indicator represents the 
best available analytic indicator of that dimension in this 
data set and will be used as such when analytic indicators 
are used. 
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Table 4.1 (Continued) 
Aspect of 
dimension 
Analytic 
indicator 
Indicators forming 
composites 
Quantity 
Quality 
Size of 
farm & pro­
ductivity 
Enrollment 
Amount of 
education 
Environment 
Quantity of 
housing 
Quality of 
housing 
Agriculture 
Education #1 
Education #2 
Environmen­
tal 
quality 
Total number housing units 
Total number occupied housing 
units 
Total number of units lacking 
some or all plumbing 
Total number of housing units 
with no complete kitchen 
Total number of farms 
Value sold as livestock 
Total number of pupils enrolled/ 
Median school years completed 
(females) 
Median school years completed 
(rural farm) 
Median school years completed 
(rural nonfarm) 
Number of environmental protec­
tion agency (EPA) permits 
issued 
Descriptive reporting has in the past usually been con­
fined to descriptive statistics (measures of central ten­
dency: median, mean, mode and measures of dispersion: 
variance, range, etc.) for single variables. However, ac­
cording to Warren et al. (1977:80), correlation and re­
gression can also be considered as descriptive when one is 
not concerned with making inferences beyond the sample. The 
correlations and regressions to be discussed in the next 
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chapter will be based on observed measures and will be 
examined in this sense of descriptive reporting. Measurement 
error and multicollinearity (too high intercorrelation be­
tween items) tends to bias an inferential interpretation of 
the results based on observed measures. Therefore, explana­
tory analysis will be based on results from two techniques 
that attempt to get around these problems. The Lisrel IV 
analysis technique incorporates a correction for measurement 
error as well as a consideration of the multicollinearity 
problem. Multiple partial correlation square (MPC-square) 
on the other hand, allows one to examine blocks of indi­
cators as a way of examining the relationships between complex 
latent constructs (unmeasured complex concepts). Analysis 
techniques within the two approaches will be discussed sepa­
rately below. 
Descriptive reporting 
Descriptive reporting will consist of correlation and 
least square regression. Correlations based on items and 
composites and least square regression results based on 
composites will be discussed under descriptive reporting. 
Correlation 
Correlations based on the Pearson product moment correla­
tion will be calculated using the following formula: 
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^ _ Z(X-X) (Y-Y) 
•^(X-X) ^-*^(Y-Y) ^ 
Substantively, this statistic will be interpreted as 
describing the amount the two items (or composites) covary 
(i.e. , the amount of variance the two items share in common) 
within this data set of 99 Iowa counties. 
When correlations are based on items, they will reflect 
a situation as illustrated in Figure 4.1 below, using an 
item from population and its relation to an item from 
health status as an example. 
Structure Health status 
i  \  
Population Mortality 
i .  4, 
Population of old Mortality of young 
-.548 
Percent 65 and over Number neonatal deaths 
Figure 4.1. Linkage for substantive interpretation of 
correlation between a structure item and 
a health status item 
Correlations based on composites will be interpreted as 
if each composite represents an aspect (dimension), of the 
overall concept. Structure will be said to have 10 aspects 
whereas health system will have 3 aspects. Health status 
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will be examined in terms of an overall composite for health 
status and in terms of 3 aspects (mortality of the young, 
mortality general, and morbidity). 
Ordinary least squares; regression 
Most relationships in the real world tend to be more 
complicated than simple two variable covariation. For most 
social phenomena one needs to examine multiple sources of 
variation. Multiple regression represents a technique for 
examining this type of variation. (Note: unlike correlation, 
multiple regression as reported in the next chapter will be 
based only on composites). 
Multiple regression, according to Kerlinger and Ped-
hazur (1973:3), is "a method of analyzing the collective and 
separate contributions of two or more independent variables, 
to the variation of a dependent variable Y". Using the 
2 
square of multiple correlation, R , one can indicate the pro­
portion of the variance of the dependent variable that is 
explained by the collection of independent variables. The 
partial regression coefficient, B^, represents the separate 
contribution of each independent variable to the dependent 
variable when all other independent variables are held 
constant. The general model for multiple regression can be 
written as follows: 
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= Bo + Bl*! + GgX; +...+ 
where 
Y = predicted value of the dependent variable, 
Bq = intercept with the Y axis when all X*s are zero, 
Bj^ = the partial regression coefficient. 
It is also possible to examine the relative importance 
of each independent variable to the dependent variable given 
this set of variables. The B* or standardized partial re­
gression coefficient serves this purpose and will also be 
reported, where 
S = standard deviation of the independent variable, 
*i x^, 
Sy = Standard deviation of the dependent variable, Y 
B = the partial regression coefficient of Y on X. 
^ i holding other independent variables constant} 
B* = the standardized partial regression coefficient. 
Y^i 
This concludes the discussion on ordinary least squares 
multiple regression. This technique, along with descriptive 
single variable statistics and bivariate correlation, repre­
sents the types of analysis procedures that will be used to 
obtain the descriptive reporting results in the next chapter. 
Descriptive reporting represents one of the legitimate uses 
to which the literature says one may apply social indicators. 
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The second legitimate use involves explanatory analysis, two 
types of which will be discussed next. 
Explanatory analysis 
Explanatory analysis is concerned with examining struc­
tural relationships between constructs, (unmeasured latent 
variables). The method of analysis that will be used to 
meet this objective will include the Lisrel IV analysis 
technique and the multiple partial correlation square. 
Lisrel IV Lisrel IV is basically a factor analytic 
analysis technique which adjusts for measurement error, esti­
mates causal effects in the structural equations and gives 
an overall test of fit of the causal model to the data. It 
allows one to use multiple indicators to represent unmeas­
ured (latent) constructs (concepts). The multiple indi­
cator approach to measurement represents an alternative to the 
single item or summary measure of a composite which will be 
used with correlation and regression in the next chapter. 
In the multiple indicator approach "each indicator measures 
the construct on an independent basis" (Warren et al., 1977:2). 
Furthermore, it is generally assumed in the Lisrel IV pro­
gram that the unmeasured construct is the underlying cause of 
the observed indicators. 
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The general structural equation model consists of the 
following: 
3n = Y C  + Ç 
where 
n — (n,yn_,n_«..n ) 
1 J J m 
n (Eta) = random vector of latent dependent variables, 
5 = 
Ç (Xi) = random vector of latent independent variables, 
3 (Beta) = m X m (matrix of coefficients among dependent 
variables, 
Y  (Gamma) = a m x n matrix of coefficients among N  (Eta) 
and Ç (Xi) variables, 
Ç (Zeta) = a 1 X m random vector of residuals. 
An example model using two latent dependent constructs 
(morbidity and mortality) and two aspects of latent inde­
pendent constructs (education and income) is pictured in 
Figure 4.4. Note this figure is intended for heuristic pur­
poses of illustrating the structural equation model and 
does not represent the model proposed for test. This heuris­
tic model is presented to facilitate the understanding of 
the reader for this approach. One of the actual models that 
will be tested in the next chapter has been shown in Figure 
4.5 following this general discussion of the Lisrel IV tech­
nique. 
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mortality 
educatior 
•0^ 
y A 
^2 
1.0 . 4 
^2 
income morbidity 
'4 , 
r 
Ei 
Figure 4.2. Heuristic model to demonstrate the various 
parts of the structural equation model in 
the Lisrel IV technique 
The general structural equation model when interpreted 
in terms of the figure above becomes 
gn = yC + ; or 
r 1 r n f • 1 0 
'1 . pi '2 «1 + ^1 
3 1 
."2 J bs >4, .^ 2. ,^2, 
The figure also is based on two measurement models 
one for X values and one for Y values. These are as 
follows : 
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Y = 
1—1 >
1 1.0 0 
^2 ^3 0 
^3 0 1.0 
^4 0 ^4 
Measurement model for x 
X = + a 
• # r * » • 
^1 
o
 
o
 
iH 
9 « 
X2 0 
^1 
«2 
= ? 2 + 
^3 0 1.0 » « S 
^4 0 >2 «4 t * • • m " 
The overall goodness of fit test attempts to evaluate 
the model as a whole rather than concentrating on portions 
of the model. This test seems, however, to be highly sus­
ceptible to a variety of factors. Research in the litera­
ture which has used this test has tended to discuss results 
in terms of the ratio between the chi-square value and the 
degrees of freedom. In many cases, ratios of 2 to 1 or 
smaller have been considered as fairly good fits. A 
further method of examining the overall fit has consisted 
of examining the residual correlation or covariance 
matrix. When the residuals are generally small, the re­
searcher has concluded that the overall fit is fairly good. 
ô*—Number 65 and older^ 
ô^*-Median age 
i^*^Pop./sq. mile ^ 
6 .•"Number total blacks 
4 
6^—Total pupils enrolled ^  
S *- Median school years^ 
^ completed (female) 
1.0 
Pop. 
1.0 
-.0 
Pop. (gen) 
Education #1 
c. 
Education #2 0;^^Median school years rural farm 
6^^Median school years rural nonfarm' 
5 •"Total housing lacking plumbing ^  Quality of 
® housing 
6^^ Total housing with no complete kitchen 
ô^^Total number of farms ^  
6 ^ Value sold as livestock 
12 
ô^^Median farm income (total) 
5 «-Median family income (rural)w 
14 ^ '• 
Agriculture Tg 
Median family income rural farm4^ 
g Median family income rural nonfarm 
16 
g ^ Number EPA permits 
n 
Env. quality Ç, 
fetal deaths. 
neonatal deathsm&e. 
•heart disease. 
active TB, 
IVD syphillis, 
VD gonorrhea. 
•«J 
00 
Figure 4.3. Model depicting single factor health status on eight structural factors 
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Each of these approaches will be used to examine the overall 
fit in the next chapter. 
The heuristic model in Figure 4.4 was presented as a 
means of facilitating the general discussion of the Lisrel IV 
technique. In order to demonstrate the application of this 
approach to the problem under investigation, another model 
has also been presented in Figure 4.5. This model repre­
sents one of the models that will be tested and discussed 
in the next chapter. In this case, the model is concerned 
with the impact of structural factors on health status where 
health status is examined in terms of a single factor having 
six indicators. The reader should note from the model in 
Figure 4.5 that the level of abstraction being examined is 
that of the dimensions of the abstract concepts given in 
the original model. In order to examine the original 
abstract model more directly, it is necessary to use the 
MPC-square approach that will be discussed below. 
Multiple-partial correlation (squared) The multiple 
partial correlation square (MPC-square) allows one to examine 
the effect of a block of variables on a dependent variable, 
after other independent variables have explained as much 
variance as possible in that dependent variable (Fear, 1978). 
This method will allow the examination of the health status 
composite on structure (in terms of the block of structural 
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factors) and on health systems (in terms of the block of 
health system factors). 
The procedure involves multistep, hierarchical re­
gression. One begins by regressing the dependent variable 
on the block of variables that will be used as control, then 
the block of variables of interest are added to the control 
block variables already in the regression. For instance, 
if one wanted to estimate the relationship between health 
status (HS) and structure (S), after health system (H) had 
explained all it could, the procedure would call for regres­
sing health status (HS) on health system variables (H) first 
then health status on both health system variables and 
structural variables. The effect of the structural vari­
ables after health care delivery system variables have 
explained all they can in terms of health status can be cal­
culated according to the following formula; 
^A.B , 1 -
where 
A = structural variables 
B = health system variables 
y = health status composite 
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where the F test is calculated in terms of: 
where kp = degrees of freedom for the full model and k^ = 
degrees of freedom of the block of variables entered first. 
It is important that the reader understands that the 
interpretation of this statistic is in terms of remaining 
variance. Thus, if the health system (using three composite 
variables) explained.96288% of the variance in the health 
status composite and all health system variables and eight 
structural variables explained .97876%of the variance of the 
health status composite, the MPC-square would equal .4278%. 
P Z  =  . 9 7 8 7 6  -  . 9 6 2 8  _  
%S(S).(H) 1 - .96288 " 
P = (.97876 - .96288)/ll-3 _ 
^ (1 - .96288)/99 - 3 - 1 " ^ ^'*3 
Interpretation of this statistic would consist of the 
following: 
The block of structural variables will explain .4278% of 
the remaining unexplained variance of the health status 
composite after the block of health system variables has 
explained all it can. The values contained in the 
formulas above were obtained as follows: 
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2 
Ryjj ~ . 96288 (percent of variance explained by health 
system variables) 
1 - . 96288 = .03712 (percent 6f unexplained variance 
after block of health system 
variables) 
2 R y =  .  4 2 7 8  ( M P C - s q u a r e  o f  h e a l t h  s t a t u s  o n  
structure after, health system) 
.03712(.4278) = .01588 (additional amount of variance 
explained by structure vari­
ables) 
(.01588) + . 96288 = . 97876 (percent variance explained 
by both structural and 
health system variables) 
This concludes the discussion of the analysis tech­
niques that will be used to examine the theoretical model 
with data from the 99 counties of Iowa. The next section 
will be concerned with discussing the nature of this data 
base. 
Data base 
Data collected cover a multitude of concerns in Iowa. 
An Iowa county will be of concern here not only as the 
unit of analysis but also as the unit around which data were 
collected with the 99 counties representing the sample. 
Since the intent here is to test the utility of a model 
rather than to make inferences, a specific population will 
not be specified. Lack of population specification should 
not be construed as a weakness since the utility of the 
proposed model could be of benefit to health system decision-
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makers whether they are in lowa or in a developing country. 
The data to be utilized in this dissertation are 
secondary data. Secondary data are extracted from census 
data, vital statistics, institutional records, existing 
records and documents. The data were compiled by the 
Association for Iowa Data Exchange and Services (AIDES). 
This data bank collects the data from participating mem­
bers in the association such as the Iowa health system 
agencies as well as from private and public agencies. 
Perhaps a short discussion to familiarize the reader 
with the state of Iowa may be helpful. Iowa is a Mid­
western state famous for its rich soil and agricultural pro­
ductivity. The Iowa Development Commission reported that 
Iowa farmers produce more than seven million dollars worth in 
crops and livestock each year (Iowa Development Commission, 
1978). However, since the 1950's, the state is experiencing 
a shift away from the emphasis on agriculture to a mixed 
economy with manufacturing continuously assuming more promi­
nence. This new shift is shown by the decline of the number 
of farms from 183,000 in 1960 to 131,000 in 1977 (Iowa 
Development Commission, 1978). The loss of these farms 
could be due to the trends of the profusion in the state of 
agri-business at the expense of the small family farm. The 
Iowa Development Commission reported that in 1960, the 
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average size of farms in the state was 190 acres compared to 
261 acres for 1970. An increase of 71 acres as the average 
showed for 1970 may not appear much except that an average 
hides the minimum as well as the maximum number of acres 
that the smallest as well as the largest farms have. 
The shift away from agriculture has had an impact on the 
population distribution in the state. Decline in coal pro­
duction and mining has also contributed to the population 
shifts making the East and the Central parts of the state 
some of the fastest growing districts in Iowa. This in­
creased growth is undoubtedly accelerated by the noticeable 
growth of the educational institutions in those districts. 
However, Erbe (1973) contends that 59 counties in Iowa have 
less population in the 1970's than they had in 1930. The 
counties suffering most from out-migration are those in the 
southwest quadrant of the state along the Missouri border. 
The population shift in Iowa has been characterized by 
two directions and two cohorts of lowans. One direction is 
out of the state. Such movers have been characterized as 
the young, the most productive. The other movement is char­
acterized by the aged (65 plus years) who may shift their 
location to small towns but within Iowa (Chang, 1973). Such 
outflow of the young has created an old dependency rate 
that exceeds the national rate. Erbe (1973) indicated that 
in 1970, one person in eight lowans or 12.5 percent of total 
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population in Iowa is 65 years or older, compared to 10 
percent nationally. In other words, the average age of Iowa 
population is older than the nation due to the out-migration 
of the young (Chang, 1973). The implications of such 
high dependence rate should be obvious in terms of health 
care and other social needs. 
In 1970, the population of the state of Iowa was 
2,825,041, an increase of 2.4 percent over the 1960 popu­
lation (Iowa Development Commission, 1978). Such increase 
was due to more births than deaths. However, comparing the 
national average for the 20th century, Erbe found that while 
the national average was 157 percent/decade, the Iowa 
average was 3.57 percent/decade. 
Comparing Iowa to the other states, Iowa ranked 25th in 
population size and 30th in density. The Iowa population 
density was found to be 50.3 per square mile compared to 
57.5 square mile nationally (Chang, 1973). In 1960 it was 
found that 50 percent of Iowa population was urban (Chang, 
1973). In 1970 the percentage of population urban jumped to 
57.2 percent compared to 73.5 percent nationally (Erbe, 1973). 
However, the criteria for urbanism was 2,500 population in a 
town which prompted Erbe to call it inadequate due to the 
profusion of small towns in Iowa. In lieu of the 2,500 
residents as suggested by the U.S. Census Bureau and which 
incidently is revising the criteria, Erbe recommends the 
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10,000+ population as a criteria for urbanism. According to 
the recommended criteria, then, only 30 percent of Iowa popu­
lation could be classified as living in urbanized areas 
(Erbe, 1973). 
In terms of health, Iowa has a higher rate of degenera­
tive diseases than the nation. Cardiovascular-Renal disease, 
a constellation of heart and nervous system ailments ac­
counted for 47.7 percent of all Iowa deaths compared to 
45.1 percent for the United States (Chang, 1973). Chang 
(1973) and Erbe (1973) attribute such high percentages to the 
high ratio of elderly lowans. Life expectancy (based on a 
theoretical cohort) compares very closely with the national 
life expectancy being 68.81 years for males, 75.41 for 
females in Iowa compared to 67.55 years for males and 74.19 
years for females nationally (Chang, 1973). 
Housing in Iowa has increased by 60,000 during the 
decade, a 6^ percent increase over 1960. Furthermore, there 
is a 22 percent increase of houses with full plumbing 
facilities or a decline of 60 percent in houses with incom­
plete or nonexistent plumbing (Erbe, 1973) . 
In terms of education, lowans have better than a high 
school education, i.e., the median school years completed 
was 12.2 years of education. Blacks, who account for about 
1.5 percent of the population have a median income of 
6,916 compared to 9,040 for whites (Iowa Development 
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Commission, 1978). 
The 1970 situation of Iowa could best be described by 
Erbe (1973:24) who stated: 
. . . there were more people living in large towns, 
fewer on the farms than ever before; more people 
working in manufacturing industries, fewer in agri­
culture; . . ., more elderly people, fewer small 
children; more people living in comfortable homes, 
fewer living in sub-standard housing. 
This completes the general discussion of measurement 
and analysis issues. The data represent secondary data 
obtained from the Association for Iowa Data Exchange and 
Services (AIDES). It was based on the county as a unit of 
analysis for a total of 99 Iowa counties. 
Using a multistep process discussed in detail in Appendix 
B, indicators were selected for each of the factors repre­
senting subconcepts (dimensions) of the three abstract 
constructs in the general model proposed in Chapters 2 and 3. 
An outline of these indicators, dimensions, and concepts was 
included in the body of this chapter. 
Finally, this chapter was concerned with presenting a 
brief description of the analysis procedures that will be 
utilized to examine the theoretical social development 
model as developed in Chapter 2 and as extended in Chapter 
3 from both descriptive reporting and explanatory analysis 
frameworks. Correlation and ordinary least squares were 
discussed in terms of descriptive reporting, whereas the 
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Lisrel IV and multiple partial correlation square approaches 
were discussed in terms of explanatory analysis. The findings 
that result from these analysis procedures will be presented 
in the next chapter. 
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CHAPTER 5. FINDINGS 
The discussion on social indicators showed that de­
scriptive social reporting and explanatory analysis repre­
sent two prominent and generally acceptable uses of social 
indicators. Descriptive social reporting can serve as a 
pointer for directing social change and development. As 
an information base, descriptive social reporting can 
organize social indicators into forms that transform them 
from a mass of census data into a cohesive picture of ob­
served relations. On the basis of these observed relations, 
the planner can consequently attempt to make predictions 
for guiding social change. Information such as means, cor­
relations and regression coefficients will be used as de­
scriptive statistics in the results reported below. These 
descriptive statistics will be organized in a manner con­
sistent with the theoretical model, with the discussion of 
results in a comparative sense back to that model. 
Explanatory analysis as compared to descriptive 
analysis attempts to assess the fit of the data to theo­
retical relationships between latent unmeasured constructs 
by adjusting for factors (such as measurement error) that 
tends to bias results when observed measures are relied upon. 
The emphasis in explanatory analysis is therefore theoretical 
understanding of relationships between concepts, whereas the 
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descriptive reporting serves more predictive or applied 
goals. 
The discussion of results will begin therefore, with 
findings of descriptive analysis techniques such as means, 
correlations and regressions. These will be followed by 
results from two explanatory analysis approaches. In both 
cases (i.e., descriptive, predictive vs. explanatory), the 
utility of the theoretical model can be discussed albeit for 
different purposes. The two types of analysis that will 
be reported in this chapter will consequently lead to a 
discussion of the utility of the model(s) based on the 
dual goals of application and theoretical understanding. 
Descriptive Statistics 
Descriptive statistics can give one insight into the 
nature of the social system under investigation. In the 
case of the present study, the social system in question is 
the state of Iowa as reflected by its 99 counties. Table 
C-1 (Appendix C) contains the means, standard deviations, 
minimum and maximum values for the various social indicators 
that were used to examine the health information system in 
Iowa. The table contains thirty-four such variables so no 
attempt will be made to discuss the results for each. In­
stead, a few indicators from each of the three broad concepts 
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(Health Status, Health System and Structure) will be de­
scribed to give the reader a general feel for the nature of 
the system represented by the 99 counties of Iowa as illus­
trated in Table 5.1. 
Heart disease has been considered a prime killer in 
industrialized societies. Its prevalence in Iowa counties 
ranges from a low of 29 incidents in a county to a maximum of 
948 in another. Most counties do exhibit a fairly high inci­
dence of heart disease since the mean is 114. This is in 
keeping with earlier comments with respect to what others 
have found (Chang, 1973 and Erbe, 1973) and perhaps may be 
explained by the increasingly industrialized nature of the 
state of Iowa as well as its relatively high number of older 
citizens. V.D. gonorrhea, an infectious morbidity disease 
exhibits a complete absence in one county with a maximum of 
1566 cases in another and a mean of 63 over all counties for 
the year of 1974. Some counties' public health programs 
apparently are not enough or not reaching the public while a 
majority of others appear to be successful in at least limi­
ting this disease. Prevalence of infectious diseases are 
often symptomatic of underdeveloped areas while degenerative 
diseases such as heart diseases have been found to be prev­
alent in industrialized areas. Iowa, appears to have 
both diseases, the prevalence of which could illustrate the 
Table 5.1. Means and standard deviations: multiple indicators 
Broad concept Subconcept Indicator Mean S.D. Minimum Maximum 
Health status 
Health system 
Social 
structure 
Mortality 
Morbidity 
Health care 
Personnel 
Facility 
Fin. resource 
Pop. (general) 
Pop. (old) 
Educ. #1 
Educ. #2 
Hous. qual. 
Income 
Ag. 
Heart disease (74) 114.848 
V.D. gonorrhea (74) 62.990 
No. physicians (74) 78.96 
No. nurses (74) 143.778 
No. beds (74) (acute) 11.41 
No. beds (74) (long term) 193.061 
Expenditure (62) 221.646^ 
Pop./sq. mile 49.515 
Percent 65+ (70) 14.547 
Med. age (70) 32.123 
(Total in public 6763.141 
sch.)(74) 
(Med. sch. yrs. rural - 12.029 
farm comp.)(74) 
(Med. sch. yr. 11.48 
rural nonfarm comp.)(74) 
Total units (70) 641.465 
Med. fam. income (70) 8175.40 
Total farms (69) 1417.717, 
$ livestock sold 15638.990^ 
122.03 
192.169 
112.526 
258.332 
20.028 
321.047 
333.456= 
64.823 
2.774 
4.075 
29.0 
0 . 0  
12 
0 . 0  
1 
17 
.6' 
12 
7 
22 ,6  
9607.281 1145 
.560 9.3 
.8041 8.9 
516.638 
1044.84 
121 
5690 
345.054 820 
7925.618* 4445^ 
948 
1566 
779 
1938 
166 
2328 
2391* 
495 
21.9 
42.8 
63439 
12.5 
12.5 
3663 
10774 
2277 
43947* 
*Values represent per $1,000. 
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continuing infusion of industry into a basically agricultural 
state, as noted in the previous chapter. 
Health System in Iowa was trichotomized into health 
care personnel, health care facilities and financial resources. 
The number of physicians and nurses in a county varied, the 
minimum number of physicians was 12 and the maximum number 
was 779. Health care facilities in terms of hospital beds 
ranged from a minimum of one to 166 as a maximum for acute 
care and from 17 to 2328 for long term care. In terms of the 
amount of health and hospital expenditure (1962), some coun­
ties did not spend any money, while others spent 2,328,000 
dollars. These findings reflect a persistent problem facing 
some Iowa counties in attracting and/or retaining health care 
personnel, particularly doctors. 
The distribution of Iowa population ranged from 12 
persons per square mile to a maximum of 495 per square mile 
which reflect the mainly agricultural nature of the state 
as well as the moderate population of this state (according 
to Chang, 1973, Iowa ranks 25th in size and 30th in density). 
The median mean age for Iowa population is 32 years old with 
some counties having a minimum median age of 22.6 years and 
a maximum of 43 years. The maximum percentage of those age 
65+ in a county is 21.9 percent and the minimum was 7 percent. 
Taken as a whole, the population of Iowa could be charac­
terized as thinly distributed and as exhibiting a trend toward 
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and "old" or older population. These results are consistent 
with the trends found by Chang (1973) and Erbe (1973) as dis­
cussed in the previous chapter. 
In terms of education, the number of pupils enrolled in 
public schools ranged from a minimum of 1145 to a maximum of 
63439 in one county. The median school years completed 
for both rural farm and rural nonfarm for 197 0 is 12 and 
11.48 years respectively; this could be summarized for both 
groups to be equivalent to a high school education. Housing 
quality varied from county to county with a low of 121 
housing units lacking plumbing facilities to a maximum of 
3663 housing units lacking such facilities. This situation 
could be a reflection of the changing distribution of the 
population (Chang, 1973) as well as the proliferation of 
urban sprawl which necessitates the use of septic tanks in 
lieu of the conventional plumbing methods which are often not 
available on the fringes of larger cities. 
The mean of the median family income for all lowans 
was 8175.4 dollars compared to 3862.6 for rural and 3349.8 
for rural nonfarm family. In terms of agriculture, every 
county had farming as an industry with 820 as the minimum 
number of farms in a county contrasted to 2277 farms as a 
maximum for any county. Livestock, as a component of the 
agricultural industry was prevalent in every county also. 
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The dollar value sold as livestock was $4,445,000 dollars 
minimum in a county to a maximum of $43,947,000 dollars for 
a county. 
In summary then, the findings show some Iowa counties 
have successfully controlled V.D. gonorrhea, a contagious 
disease, while degenerative diseases such as heart disease 
is found in every county, although the magnitude varies. 
Findings related to health care personnel, facilities, and 
expenditure on health exhibit either unequal distribution of 
these needs or the inability of some counties to attract the 
needed medical personnel. It can also be stated that Iowa's 
population is moderate in size and that the population in 
general tends to be "older". High school achievement appears 
to be the norm for both rural farm as well as nonfarm chil­
dren. Females across Iowa have a comparable median (slightly 
above high school) education. The findings also show that 
Iowa is still predominantly agricultural with livestock 
assuming a big role as a source of revenue. 
Correlation 
Table 5.2^ contains the correlations between composite 
indicators. Of primary importance, at this point in the 
discussion are the correlations of Health Status (shown in the 
^Note: Appendix C, Tables C.2 and C.3 contain the inter-
correlations between individual indicators. 
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table in terms of the overall composite and its three aspects 
or dimensions), which serves as the ultimate dependent vari­
able; and health care facilities, personnel (and the health 
care resources composite of the indicators of these two 
dimension) and financial resources (which serve as both 
independent and intermediate dependent variables) with the 
structural dimensions or aspects. 
According to the theory outlined in Chapters 2 and 3, 
health status should be significantly related to the dimen­
sions and indicators of structure and health system. Health 
status was highly related to health care facilities, health 
care personnel, population general and housing number, all 
of which were over r = .96. Unfortunately, this will prove 
to be a problem in terms of explanatory analysis, for while 
they represent theoretically distinct concepts, statistically 
they can not be separated, that is, statistically they are the 
same. This will be discussed later in terms of attempting to 
separate out the notions of cause and effect. Other vari­
ables which are highly related (but of a more manageable magni­
tude) are education measure #1 (total pupils enrolled) and 
housing quality with r = .839 and .865, respectively. Un­
fortunately, they are almost equally related to population 
general (r = .803 and .809, respectively) which causes some 
problems in later analysis techniques in terms of their ability 
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to come through once population general is in the analysis 
(i.e., population general tends to hide their importance). 
Two variables which are moderately related to health 
status are financial resources and income (r = .560 and 
.582, respectively). Population of the old and population 
of the young with a -.829 correlation tend to offset each 
other. For this reason, population of the young will be 
dropped out of most of the analyses that follow. Population 
of the old was also moderately related to health status (r = 
.454) as was environmental quality (r = .325). Neither the 
agriculture composite nor the second education measure reach 
statistical significance (r = .188 and .146, respectively). 
However, if one examines the correlations of each item 
separately that makes up the agriculture measure (see Table 
C.2 in Appendix C) there is a slight to moderate correla­
tion between the number of farms and the various mortality 
measures (r ranges from .257 to .320). This relationship 
fails to hold up with the morbidity indicators and never 
holds true for value sold as livestock (the second indicator 
for agriculture) with either mortality or morbidity measures. 
With a few minor exceptions, then, the results of the corre­
lation analysis can be said to support the theory with 
respect to health status. 
In terms of health care resources (a combination of 
Table 5.2. Correlations between composite indicators 
Health 
status 
Mort, 
young 
Mort, 
gen. Morbidity 
H.C. 
resources 
Person. Facil. Fin. 
res. 
H. status 1.000 
Mort, young .964 1.000 
Mort. general .984 .955 1.000 
Morbidity .980 .896 .949 1.000 
H.C. resources .976 .945 .977 .950 1.000 
Personnel .969 .951 .980 .931 .990 1.000 
Facil. .963 .919 .955 .950 .990 .960 1.000 
Fin. Resources .560 .452 .542 .611 .544 .529 .549 1.000 
Pop. old -.454 -.521 -.473 -.383 -.512 -.512 -.502 .194* 
Pop. young .476 .554 .506 .391 .511 .524 .488 .147* 
Pop. general .962 .903 .936 .964 .934 .929 .920 .627 
Educ. #1 .839 .819 .838 . 812 .825 .820 .812 .494 
Educ. #2 .146* .117* .111* .172* .134* .121* .144* .166* 
Hous. # .989 .953 .988 .965 .987 .980 .974 .569 
Hous. qual. .865 .852 .884 .824 .870 .864 .858 .442 
Inc. .582 .609 .616 .524 .608 .618 .585 .314 
Agric. .188* .264 .239 .110* .227 .242 .206 -.088* 
Env. Qual. .325 .405 .342 .253 .338 .328 .342 .057* 
* 
Not significant at the -05 level (takes a value of .195 with 100 degrees 
of freedom at the .05 level). 
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health personnel and health care facilities which are cor­
related with each other at r = .960) one can see that the 
structural composites and single indicators have fairly simi­
lar relationships to health care facilities as they did to 
health status. This is certainly not unexpected since the 
correlation between the health status composite and 
health care resources is nearly one (i.e., r = .975). Thus, 
population general and housing quantity are highly corre­
lated with health care resources (r = .934 and .986, 
respectively). Housing quality and education #1 are also 
highly correlated to health care facilities with r = .870 and 
.825, respectively. Income, population of the young and 
the old and environmental quality are all moderately related 
to health care resources as they were to health status with 
r = .608, .511, -.512 and .338, respectively. Financial 
resources are also moderately related to health care re­
sources with an r = .544. The only real change comes in 
terms of agriculture which has a slight but at least 
statistically significant (r = .227) correlation with 
health care resources whereas it had a nonsignificant cor­
relation with health status (r = .188). Education measure 
#2 (median school years attended) was not significantly re­
lated to health care resources (r = .134). 
Financial resources, the other dimension of health 
system, is not significantly related to population (old), 
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population of the young, education as measured by the median 
number of years completed, agriculture and environmental 
quality with r's of -.194, .147, .166, -.088 and .057, 
respectively. Population general and number of housing units 
exhibited a moderately high correlation with financial re­
sources having a correlation of .627 and .569, respectively. 
These two structural dimensions showed strong correlation 
though not as strong as their correlation to health status and 
health care resources. Education #1, the number of students 
enrolled in public schools, housing quality and income had 
moderate correlations of .494, .442 and .314, respectively. 
In summary then, one can see that most of the dimensions 
of the abstract concepts tend to be highly related on a bi-
variate level, the major exceptions concerned the second type 
of education measure which failed to reach statistical sig­
nificance with any of the dependent dimensions. In addition, 
the financial resources dimension of the health system 
construct failed to meet statistical significance with five 
out of ten of the structural dimensions. The next section 
will examine the dimensional model from a multivariate perspec­
tive based on regression analysis. 
101 
Multiple regression 
The multiple regression section will contain results 
from an ordinary least squares procedure which will allow 
for the reporting of the effect of individual aspects 
(dimensions) on the dependent variable in question. 
The construct health status was examined in terms of 
the overall health status composite and in terms of com­
posites for each negative dimension of health status (i.e., 
infant mortality, mortality general, and morbidity). Only 
the results of the health status composite will be reported 
here, however. The regressions on the dimensions can be found 
in Appendix C. When all ten structural factors and the 
three factors of health care delivery system were examined 
(Table 5.3) for their effect on the overall health status 
composite, quantity of housing was the most prominent vari­
able in terms of its relative importance (B* = .84). The 
next variable of importance was population general (B* = 
.22). These two and financial resources (B* = -.04) were 
the only three factors that were significant at the .01 
level. Population of the old was significant at the .05 
level (B* = .06) and quality of housing was significant at 
the .01 level (B* = -.05). All of the other eight factors 
were nonsignificant. 
Table 5.3. Multiple regression health status on ten structural and three health 
system dimensions 
Dependent 
variable 
Independent 
variable B . 1 B* 1 St. err. Bi 
F-test 
Health Pop. of old .1902 .0650 .0760 6. 277** 
status Pop. of young .0703 .0234 .0773 0. 83 
Pop. general .6600 .2235 .1534 18. 50*** 
Income -.0455 -.0291 .0339 1. 80 
Agriculture -.0452 -.0145 .0637 0. 50 
Env. Qual. .1172 .0204 .1079 1. 18 
Educ. #1 .0778 .0135 .1390 0. 31 
Educ. #2 .0078 .0037 .0329 0. 06 
Quantity of hous. 2.4379 .8482 .3378 52. 08*** 
Quality of hous. -.1635 -.0561 .0922 3. 15* 
Personnel .0130 .0067 .1313 0. 10 
Facilities .0399 . 0202 .1149 0. 12 
Fin. resources -.2542 -.0442 .0962 6. 98*** 
R Overall 
F-test 
.9869 493.91*** 
* 
Significant at the .10 level. 
** 
Significant at the .05 level. 
** * 
Significant at the .01 level. 
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One should note the direction of the significant factors 
also. Quantity of housing and the two population factors 
are positively related with health status where health 
status is measured in terms of the number of deaths and sick­
ness . This means that as the number of houses and the num­
ber of people increase so do the number of deaths and sick­
ness. Quality of housing and financial resources, on the 
other hand, are negatively related. This says that as the 
quality of housing and the number of dollars directed at 
health care increases, the number of deaths and sickness 
decrease. 
Explained variance for this regression based on the 
thirteen factors was .9896. However, the correlation be­
tween quantity of housing and health status was reported 
as .98888. When this value is squared, it represents the 
amount of variance that quantity of housing will explain 
alone. This value is .97788. It should be pointed out 
that a correlation of .98888 is practically equal to one. 
In other words, statistically speaking, health status and 
quantity of housing can not be separated, even though they 
represent distinct theoretical dimensions. Therefore, it 
was decided to drop quantity of housing from further con­
sideration. 
Another factor which will be dropped in the remaining 
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models concerns population of the young. This variable is 
highly related to population of the old but in a negative 
direction. It was felt that this type of relationship might 
be serving as a repressor of the influence of population of 
the old (and vice versa). Since Iowa has a sizable popu­
lation of older citizens, it was felt that results might 
be more meaningful to retain population of the old and drop 
population of the young. 
Table 5.4 contains the regression that reflects the 
dropping of the two structural dimensions for housing 
quantity and population of the young. It, therefore, examines 
the effect of eight structural and three health system dimen­
sions on the health status composite. Three dimensions 
proved significant at the .01 level. These are population 
general (B* = .44) which was significant before with quantity 
of housing in the earlier equation, and personnel and facili­
ties (B* = .27 and .23, respectively), which were not sig­
nificant in the earlier equation, even at the .10 level. 
Financial resources and quality of housing were not sig­
nificant in this equation even though that they were in the 
previous one. Population of the old (B* = .05) was still 
significant but at a lower level (.05 in earlier equations, 
now at the .10 level). Two factors which were previously 
nonsignificant gained significance in this equation. 
Table 5.4. Multiple regression health status on eight structural and three 
health system dimensions 
2 Department Independent B. B* St. err. F-test R Overall 
variable variable ^ ^ ®i F-test 
Health 
status 
Pop. of old 0 .1420 .0485 .0768 3. 42* 
Pop. gen. 1 .3040 .4415 .1570 69. 02*** 
Income -.0195 -.0125 .0416 0. 22 
Agriculture .0862 .0276 .0758 1. 30 
Env. Qual. .2150 .0374 .1295 2. 76* 
Educ. #1 .3256 .0566 .1698 3. 68* 
Educ. #2 .0622 .0291 .0385 2. 61 
Hous. Qual. .1566 .0537 .1020 2. 36 
Personnel .5239 .2683 .1396 14. 08*** 
Facilities .4588 .2329 .1221 14. 12*** 
Fin. Res. — .1703 -.0296 .1195 2. 03 
364.39*** 
Significant at the .10 level. 
* * * 
Significant at the .01 level. 
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Environmental quality and total number of pupils enrolled 
in public schools (Education factor #1) were both signifi­
cant at the .10 level with B* = .04 and .05, respectively. 
2 The R or explained variance for the regression of health 
status on eleven variables was .979 with six of the eleven 
reaching significance at the .10 level or better. 
The results of the regression of health status on the 
structural factors alone are contained in Table 5.5. There 
are five out of the eight structural dimensions which were 
significant at the .05 level or better. In terms of their 
relative importance, population general (B* = .71) and 
housing quality (B* = .22) were the most important to the 
explanation of health status. The agricultural factor was 
next (B* = .09). These three factors were significant at 
the .01 level. The other two significant factors were sig­
nificant at the .05 level and consisted of both education 
measures (B* = .08 for education #1 and B* = .06 for educa­
tion #2). All significant factors were positively related 
to the negative dimensions of health status. Environmental 
quality, income and population of the old were not signifi-
2 
cant, even at the .10 level. The R for the eight structural 
factors on health status was .9629. 
When health status was regressed on the three health care 
2 delivery system factors, the R or explained variance, was 
Table 5.5. Multiple regression - structure and health status only 
variable 
Independent B. B* St. err. F-test R Overall 
variable X 1 B. 
1 
F-test 
Pop. old .0309 .0105 .0975 0.100 .9629 291.80*** 
Pop. gen. 2.0967 .7099 .1313 255.044*** 
Income -.0106 -.0068 .0529 0.041 
Agriculture .2723 .0872 .0910 8.95*** 
Env. Qual. .1537 .0268 .1652 0.87 
Educ. #1 .4697 .0817 .2185 4.62** 
Educ. #2 .1175 .0550 .0487 5.82** 
Hous. Qual. .6321 .2164 .1077 32.33*** 
Health 
status 
** 
Significant at the .05 level. 
* * * 
Significant at the .01 level. 
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slightly less than when structural factors were considered 
alone. The value as shown in Table 5.6 was .9544. Of the 
three factors, two were significant at the .01 level or 
better. Personnel was the most important in terms of rela­
tive influence with a B* = .56 and facilities was next with 
a B* = .40. Financial resources was not significant, even 
at the .10 level. 
Having examined the effect of the structural and health 
care delivery system factors on the health status composites, 
the next step was to see what differences, if any, would be 
revealed by looking at the effect of these factors on each 
of the three dimensions of health status. The results of 
these regressions can be found in Appendix C in Tables 
C.4 through C.12. 
Essentially these regressions yield results similar to 
those with the total health status composite. Regardless of 
which of the dimensions of health status examined, the two 
most important dimensions relative to those examined were 
housing quality and population general. Only in the case of 
mortality of the young was the dimension of Education #1 
(number of pupils enrolled) not significant. Agriculture was 
significant for all but morbidity. Level of education was 
important for morbidity but not for the other dimensions or 
the health status composite as a whole. Finally, income was 
Table 5.6. Multiple regression - health system and health status 
Dependent Independent ®i B* St. err. F-test Overall 
variable variable J. Bi F-test 
Health Personnel 1.0990 .5628 .1528 52.08*** .0544 663.09*** 
status Facilities .7872 .3997 .1560 25.45*** 
Fin. res. .2467 .0429 .1507 2.68 
*** 
significant at the .01 level. 
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negatively significant with respect to morbidity but posi­
tively significant in the case of mortality general. 
In all regressions examined, the independent dimensions 
were able to explain at least 91% of the variance of the 
dependent indicator of health status. Certainly one must 
conclude that the theory with respect to health status re­
ceived support from the regression analyses. 
The theory outlined in Chapters 2 and 3 also specified 
an impact of structure on health system. The next set of 
regressions (Tables 5.7 through 5.9) will therefore 
examine the effect of the three health system dimensions 
regressed separately on the structural dimensions. 
Table 5.7 shows the regression results when personnel, 
a health system dimension, is regressed on the eight struc­
ture dimensions. The explained variance due to these inde­
pendent structural dimensions is .9316. Three dimensions, 
agriculture with B* = .1473, housing quality with B* = .3171 
and population general with B* = .5747 are significant at the 
.01 level. The remainder of the structural factors are non­
significant even at the .10 level. 
Facilities, another dimension of health system, was 
regressed on the structural dimension factors as shown in 
2 Table 5.8. The explained variance was R = .9094. Three 
structural factors, housing quality with a g* = .03088, and 
Table 5.7. Regression of personnel on structure 
2 Dependent Independent B. St. err. F-test R Overall 
variable variable ^ ^ B^ F-test 
Income .0401 .0501 .0368 1. 19 
Agriculture .2354 .1473 .0633 13. 84*** 
Environmental qual. -.1501 -.0510 .1148 1. 71 
Educ. #1 .1595 .0452 .1519 1. 10 
Educ. #2 .0421 .0385 .0339 1. 55 
Hous. quality .4736 .3171 .0749 39. 98*** 
Pop. general .8692 .5747 .0913 90. 70*** 
Pop. old .0724 -.0483 .0678 1. 14 
.932 153.15*** 
* * * 
Significant at the .01 level. 
Table 5.8. Regression of facilities on structure 
2 Dependent Independent B. B* St. err. F-test R Overall 
variable variable ^ ^ ^i F-test 
Income -.0335 -0. 0421 .0419 0 .64 
Agriculture .1064 0. 0671 .0722 2 .17 
Env. gual. .0522 0. 0179 .1310 0 .16 
Educ. #1 .1675 0. 0574 .1733 0 .93 
Educ. #2 .0815 0. 0751 .0386 4 .45** 
Hous. gual. .4573 0. 3088 .0854 28 .65*** 
pop. general .8745 0. 5832 .1041 70 .57*** 
Pop. old -.1631 - .  1098 .0773 4 .46** 
.9094 112.98*** 
** 
Significant at the .05 level. 
*** 
Significant at the .01 level. 
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population general with a B* = 0.5832 are significant at the 
.01 level. Education #2 (B* = .08) as well as population of 
the old with a B* = -0.1098 are significant at the .05 level. 
The final health system dimension that was examined 
was financial resources devoted to health care. Only popula­
tion general made a significant contribution alone. How­
ever, as a set of variables, the eight structural dimensions 
explained 42.94% of the variance of financial resources. 
The overall regression was significant with an F = 8.47. 
This concludes the results from the regression analysis 
and descriptive reporting. Implications of these and earlier 
results, especially from an applied point of view will be 
discussed in the next chapter. The remainder of this chapter 
will be concerned with reporting the results from two 
explanatory analysis approaches. 
Explanatory Analysis 
Explanatory analysis, as the term has been used here, 
is of interest in examining the utility of a theoretical model 
for the purpose of understanding the interrelationships be­
tween concepts. As noted in the previous chapter, the two 
explanatory analysis techniques for which results will be 
reported, take different approaches to the problem of moving 
from an observed indicator or measure to an abstract latent 
Table 5.9. Regression of financial resources on structure 
Dependent Independent Bi Bt St. err. F-test Overall 
variable variable Bi F-test 
Financial Income -.0186 -.0682 .0361 0. 266 4294 8.4678*** 
resources Agriculture -.0819 -.1508 .0621 1. 739 
Educ. #1 .0959 .0959 .1491 0. 414 
Educ. #2 .0244 .0657 .0332 0. 541 
Housing qual. -.0980 -.1931 .0735 1. 778 
Env. qual. .0383 .0383 .1126 0. 116 
Pop. general .3760 .7316 .0896 17. 625*** 
Pop. old -.0099 -.0194 .0665 0. 022 
"kick 
significant at the .01 level. 
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(unmeasured) construct or concept. The first approach, 
Lisrel IV, forms composites from multiple indicators, ad­
justing for the weights of the indicators and measurement 
error. This approach will examine the theoretical model on 
a dimensional level (as extended in Chapter 3). The multiple 
partial correlation square approach, on the other hand, works 
with blocks of indicators, and will therefore examine the 
theoretical model on the abstract concept level. 
Lisrel IV 
The original intention, in terms of utilizing the Lisrel 
IV analysis technique, involved an examination of the en­
tire model (on the dimension level) as outlined in Chapter 
3. However, as the analysis process evolved, it was dis­
covered that this would not be possible, with the indicators 
as measured in the available data set. The Lisrel IV analysis 
procedure appears to be highly dependent upon certain measure­
ment assumptions that may well be incongruent for the type of 
highly abstract concepts with which social change and social 
development must be concerned. Foremost among these assump­
tions are those which relate to convergent and discriminant 
validity. These will be discussed at greater length in 
the next chapter in an attempt to explain what results were 
obtained and why more conclusive results remained somewhat 
elusive. 
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All that will be said at this point, therefore, is that 
certain problems precluded the overall assessment of the 
dimensional model and consequently necessitated the break­
down of the Lisrel IV examination into three submodels as 
follows : 
1. Structural ^ Health status dimensions 
2. Health system Health status dimensions 
dimensions 
3. Structural ^ Health system dimensions 
dimensions 
Unfortunately, even this step did not alleviate all or 
even many of the problems that were encountered. It was 
necessary, therefore, to examine each of these submodels 
under varying sets of assumptions, including temporary 
omission of different sets of dimensions. While there were 
too many such attempts to report on them all, a few of them 
will be high-lighted below, with an in-depth reporting of the 
"best fit" that was obtained for each submodel. 
2 The terms "best fit" refers to the results of x good­
ness of fit test. This type of test examines whether the 
model and data are significantly different. As the discussion 
in the next chapter will explain, however, this particular x 
2 test involves more than the ordinary x goodness-of-fit 
tests done on observed indicators. It also relates to the 
rank or singularity of the matrices involved in the analysis 
procedure. For this reason, analysts have been reluctant to 
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reject the fit of the model on the chi-square test alone. 
Other criteria include the ratio of the chi-square value to 
the degrees of freedom and examination of the residual correla­
tions. A review of the published research using the Lisrel 
IV approach reveals that it is common practice to accept a 
ratio of 2 to 1 (chi-square to degrees of freedom) as an 
adequate fit. In terms of the residual correlations, an 
examination is made of the differences between the observed 
correlations and the correlations, produced as a result of the 
analysis procedure. The closer the fit of these two correla­
tions the closer the residuals will be to zero and consequent­
ly the more confidence one can place in the results of that 
solution. All three criteria will be used to evaluate the 
"fit" of the various models that will be discussed below. 
Submodel 1; Structural dimensions ^ Health status; 
This model was examined first using all eight structural 
dimensions (see Table 5.10) and the six indicators of health 
status. The "best fit" that was obtained after numerous at-
2 tempts was a % =715 with 213 degrees of freedom. This 
represents a ratio of 3.3 to 1, still too high to be con­
sidered to be an adequate fit. 
At this point, it was decided that those dimensions 
that hung together with population would be examined sepa­
rately from a submodel containing education measure #1, housing 
Table 5.10. Lisrel IV summary results of "fit" for three submodels 
Submodel 
number 
Independent 
dimensions 
Dependent 
dimensions x' d. f. ratio 
1 8 structural 
dimensions 
Health 
status 
715 213 3.3:1 
2 Pop. old 
Pop. general 
Educ. # 2 
Agri. 
Health 
status 
511 162 3.15:1 
3 Educ. #1 
Hous. qual. 
Env. qual. 
Income 
Mortality 
(general) 
Morbidity 
59.6 
(TB) 
31 1.93:1 
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quality, income, and environmental quality. Again, the 
2 
submodel containing the population related factors had a x 
test which was significant and whose ratio, although better 
than the model with all eight dimensions, was still too 
high (3.15:1). The submodel containing education, housing, 
income and environmental quality also failed to meet the 
criteria of a 2:1 ratio until some of the indicators were 
dropped from the health status dimension. This, then, is 
the model reported in Table 5.11 below and represents the 
"best fit" that was obtained throughout the Lisrel IV 
analyses. 
Table 5.11. Reduced model of health status on structure where 
health status consisted of mortality general and 
morbidity as incidence of TB 
independent «2 ^2 
variable t-value B* R X d.f. ratio 
Educ. #1 5.508* .32 .877 59.6 31 1.93:1 
Hous. qual. 9.885* .58 
Income 4.294* .18 
Env. qual. -2.033 -.07 
* 
Significant at the .001 level, a 3.646 is required for 
significance. 
The reduced model as described in Table 5.11 above proved 
to be an adequate fit based on the ratio criteria. All but 
the environmental dimension proved to be significant at the 
.001 level. Housing quality with a B* = .58 was the most 
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important dimension, almost twice education (B* = .32), three 
times as large as income (B* = .18) and more than eight times 
as large as environmental quality (B* = -.07). Taken as a 
whole, this set of dimensions explained 87.7% of the true 
score variance. While this represents a large proportion 
of the true score variance, there still are other dimensions 
that need to be included since the amount of specification 
error variance was significant (t = 5.08). 
Examination of the residuals (observed minus predicted 
correlations) shows only three residuals which have an abso­
lute value of .10 or more. The average residual is .0456. 
So once again this reduced model can be said to have received 
support based upon the third criteria, examination of 
residuals. 
Submodel 2; Health care delivery system > Health status; 
The second part of the original model proved to be more 
2 difficult than the first. Results of % goodness of fit 
tests in all cases failed to reach either nonsignificance or 
the two to one ratio. Table 5.12 shows the results of three 
of the attempts to examine the relationships between the two 
abstract concepts of this submodel. The best fit that was 
obtained still had a ratio of chi-square to degree of free­
dom of more than three to one. On the basis of the first 
two criteria (nonsignificance and ratio less than two to one) 
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Table 5.12. Lisrel IV goodness-of-fit tests for three 
models concerned with health status on the 
health care delivery system 
Independent Dependent 2 , -
variables variables % 
Personnel Health 
Facilities status 
Fin. resources 
350 63 5.6:1 
(Reduced) 
Health 
care 
facilities 
(Reduced) 
Health 
care 
resources 
Mortality 47.2 10 
of thé 
young 
Incidence 
of TB 511 162 
4.7:1 
3.15:1 
therefore, one would have to say that the proposed relation­
ship did not receive support. However, when one examines the 
residual matrices for both the last two attempts, the fit 
of the estimated correlation matrix with the observed cor­
relation matrix is even closer than in the earlier sub­
model described in Table 5.11. The average residual cor­
relations for the last two attempts in Table 5.12 were 
.0142 and .0121, respectively, as opposed to .0456 for the 
average residual of the "best fit" submodel reported in 
Table 5.11. 
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Submodel 3; Structure Health system: 
This submodel could not be examined due to the high 
interrelationship between structural indicators and some 
of the health system indicators. The reasons for this will 
be explored in more detail in the next chapter. 
This concludes the report of findings for the Lisrel 
IV approach to explanatory analysis. The next section will 
present the results from the final approach, multiple partial 
correlation square. 
Multiple partial correlation square 
The multiple partial correlation square can be used, as 
stated earlier, to discuss the relative importance of blocks 
of variables on a dependent variable. The discussion here 
will be concerned with the relative importance of structural 
versus health system dimensions on the overall health status 
composite and each of its three dimensions, mortality of the 
young, mortality general, and morbidity. The results on 
which this discussion is based are shown in Table 5.13 
below. 
When the overall health status composite was the depen-
2 dent variable the overall R for all eleven independent vari­
ables (including both structural and health system factors) 
was .97876. The relative importance of the structural block 
of factors was slightly larger with MPC-square = .534 than 
Table 5.13. Multiple partial correlation-square: structure vs. health system 
on health status^ 
Dependent 
variable 
Pinal 
block 
Initial 
block 
Total R 
all 
variables 
R^ for 
initial 
block 
MPC-square 
for final 
block 
F-value of 
MPC-square 
Health 
status 
Health 
system 
Structure 
(8) 
.97876 .96288 .428 12.85*** 
Structure 
(8) 
Health 
system 
.97876 .90864 .554 6.34*** 
Mortality 
of young 
Health 
system 
Structure 
(8) 
.93235 .90237 .307 9.212*** 
Structure 
(8) 
Health 
system 
.93235 .90864 .259 3.082*** 
Mortality 
general 
Structure 
(8) 
Health 
system 
.9776 .96286 .382 4.5402*** 
Health 
system 
Structure 
(8) 
.97706 .95277 .514 15.43*** 
Morbidity Health 
system 
Structure 
(8) 
.96447 .94480 .356 10.69*** 
Structure 
(8) 
Health 
system 
.96447 .91816 .566 6.72*** 
*Fgo = 2.70, = 2.03. 
*** 
All significant at the .01 level. 
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for the health system block which had an MPC-square = .428, a 
difference of .106. 
When the dependent variable is mortality of the young, 
2 the overall R for all eleven independent variables was 
.93235. The relative importance of the structural block of 
factors was slightly smaller with MPC-square = .259 com­
pared to health system factors with an MPC-square of .307 
or a difference of .048. 
In the case of mortality general, unlike the results 
obtained for the overall health status composite, health 
system factors as a block are more important, relatively 
speaking, than the block of structural factors. The MPC-
square for the block of structural factors is only .382, com­
pared to .514 for health system, a difference of .132. This 
represents a reordering of the two blocks in terms of their 
relative importance for explaining mortality, as opposed to 
the order of importance for explaining the overall health 
status composite. 
The order of importance of the two blocks of independent 
variables for explaining morbidity returns to the original 
order discussed for the overall health status composite. 
Structural factors as a block have an MPC-square of .566 
when morbidity is the dependent variable. Health system 
factors, on the other hand have an MPC-square of only .356, 
a different of .210. 
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In summary, then, the block of health system dimensions 
proved to be relatively more important than the block of 
structural dimensions in each case where a mortality 
dimension was the dependent variable. Otherwise, (i.e., when 
the overall health status composite or the morbidity dimension 
is dependent); the block of structural factors tended to be 
relatively more important. 
Summary 
This chapter was concerned with presenting the findings 
from four types of analyses of the model proposed in Chapter 
2 and extended in Chapter 3. Correlation, regression, and 
Lisrel IV, as well as multiple partial correlation square 
were utilized to facilitate the examination of the pro­
posed model. As can be noted in the findings, support was 
found for the model despite some measurement problems. The 
following chapter, Chapter 6, Discussion, will attempt to 
discuss the implications of both the results and the prob­
lems as they relate to the theoretical model and its "fit" 
or congruence with the data. 
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CHAPTER 6. DISCUSSION 
The second and third chapters of the present effort 
were concerned with presenting a theoretical background for a 
model of social development as it relates to the health 
sector of a social system. The model was explicated on two 
levels: a highly abstract level containing complex con­
cepts (Figure 2.5) and a lower level of abstraction con­
taining dimensions of those complex concepts as extended in 
Chapter 3. The extension of the abstract model was necessary 
in order to facilitate its empirical testing. Most analysis 
procedures can not test such complex concepts directly and 
require at least a two-stage process of inference. In the 
present case, this was true for three of the four analysis 
techniques that were utilized. Correlation, regression, and 
Lisrel IV were directly concerned with the dimensional level 
linkage, therefore, of results from these three approaches to 
the abstract model required a second level of inference. How­
ever, in the case of the multiple partial correlation square 
approach, the analysis is directly concerned with relations 
between the abstract concepts, at least as they relate to 
health status. More will be said about this problem of 
linkage to the abstract model in the next chapter. 
Two types of approaches have been used to interpret 
results. Descriptive reporting has emphasized policy impli­
cations and explanatory analyses have emphasized theoretical 
127 
implications. Correlation and regression results, which 
were based upon observed data that are subject to bias 
by measurement error, were therefore treated primarily as 
descriptive reporting techniques. In other words, discussion 
of the results of correlation and regression analyses will 
primarily take place on a social policy level rather than a 
theoretical one. However, theoretical as well as policy 
implications are of interest to this dissertation. There­
fore, an attempt was made to examine the model for theo­
retical implications with two explanatory techniques -
Lisrel IV and multiple partial correlation square. The dis­
cussion below of implications will proceed along these 
lines. 
Bivariate Relations 
According to the abstract model developed in Chapter 
2, structure (latency) and health system (integration) are 
both expected to have an impact upon the goal of health 
status (goal attainment). Likewise, structure is expected to 
have an impact upon the health system. If the abstract 
theory is valid, then these relationships should also be evi­
dent on the dimensional level. 
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Structure and health status 
Of the dimensions of structure that were examined, only 
education #2 (median years of education) failed to be sig­
nificantly related to either health status or its separate 
dimensions. Agriculture also failed to reach significance with 
morbidity and the overall indicator of health status, but was 
significantly related to infant mortality and mortality 
general. The results, therefore, of the correlation analysis 
would certainly imply support for this portion of the theo­
retical model. 
Population as an aspect of structure was examined in 
terms of three separate dimensions (population general, 
population of the young, and population of the old). The 
first two had positive correlations with the negative indi­
cators of health status. A number of explanations have been 
offered for this direction. The most obvious explanation 
concerns sheer numbers. The more people in a given area, 
the more urban characteristics the area will assume. Miller 
(1975) suggests that the urban lifestyle tends to be more 
stressful than the nonurban, thus exposing urbanités to 
greater risks of disease and death. McCarroll (1969) also 
sees urban areas as detrimental but offers several other 
explanations. The more urban an area, the more industry 
one will find and with that industry comes more pollution. 
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He further indicated that exposure to pollution may accelerate 
pre-existing cardiac or pulmonary disease and increase the 
susceptibility to respiratory illness. Furthermore, greater 
population generally means more crowding. Studies on animals 
have shown that crowding can lead to social disorganization, 
destructive behavior, and even death (McCarroll, 1969). 
Finally, it has long been noted that increasing population 
overtaxes resources, (such as food, water, sewage systems, 
clean air, etc.) that are necessary to maintain a quality 
standard of health. 
The situation seems to be quite opposite for population 
of the old where there is a negative correlation with health 
status and its dimensions. This may relate to the nature of 
the social system of Iowa which is basically rural (Erbe, 
1973). Older people in Iowa do not as a rule move to the 
urban centers. It is the young that tend to leave the rural 
small towns, not the old (Erbe, 1973). Rural settings 
where many of the old in Iowa are found, are not as subject 
to the pressures of population described above. 
Miller (197 5) and Rainwater (1968) have both discussed 
the effect of socioeconomic status on health status, especial­
ly in terms of the dimensions of socioeconomic status (i.e., 
education, occupation and income). Rainwater (1968) seems 
to conclude that the lower the socioeconomic status (i.e., the 
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lower the income, education, and occupation) the less likely 
the individual will be to take advantage of the health ser­
vices needed to maintain quality health status. Miller 
(1975), on the other hand, cites the U.S. experience with 
Medicare and Medicaid as examples of the readiness of lower 
socioeconomic people to utilize health services and in 
turn to have better health. 
The results of the present study seem to be somewhat 
equivocal. Education based on number of children enrolled 
in schools was positively correlated with the negative indi­
cators of health. Thus, the more children in school the lower 
the health status of that county. Education based on the 
median level of education, on the other hand, was not sig­
nificantly related to either the health status dimensions 
or the resources available in the health system. Income 
(based on median levels) was positively related to the 
negative indicators of health status. This would imply the 
greater the income level of a county the poorer the quality 
of health in that county. 
The first type of education measure is not really what 
is normally implied by the use of education as a dimension 
of socioeconomic status. Results based on the second indi­
cator of education come closer to the results of Miller's 
(1975) own study from which he concludes that increasing 
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levels of education and income in a population would do little 
in the way of improving health status. Miller's conclusion was 
not meant to imply that poverty (or lack of income) was un­
related to health status. Rather, what he and others (Mechanic, 
1968 and Schwartz, 19 72) are suggesting is that the relation­
ship between socioeconomic status (as exemplified by educa­
tion, occupation, and income) and health status may be a U-
shaped curve rather than a linear one. 
The rich diets of higher status groups and the occu­
pational demands which 'involve considerable stress 
but little physical exercise have been linked . . . 
with high prevalence of coronary heart disease* 
(Mechanic 1968:243). 
The relationship between socioeconomic status and health 
status will be examined later using multiple regression for 
further insight with respect to policy implications. 
The housing dimension was examined in terms of quantity 
and quality as separate dimensions. Quantity of housing would 
seem to be intimately tied to population and thus subject to 
the same problems as mentioned above for increasing levels of 
population. In fact, the correlation between quantity of 
housing and population indicators are all over .9. Housing 
quality, on the other hand, uses negative indicators as do 
the health status indicators. Therefore, positive correla­
tions would indicate that better quality of housing was 
related to improved levels of health status. Measures of 
housing quality were concerned with indicators related to 
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sanitation and therefore could be expected to have a posi­
tive relationship with improved health as in fact the 
results did. 
Agriculture as a dimension of structure was not related 
to morbidity and was only slightly related to the two dimen­
sions of mortality. There were two indicators of agri­
culture. Number of farms in a county was on the whole more 
highly related to health status than the other indicator 
(value sold as livestock). One might suppose that number 
of farms would increase as a county exhibited more rural than 
urban characteristics. If farms were fairly uniform in 
Iowa, this might have occurred. However, this is not the 
case. Iowa represents a mixture of family farms and corpo­
rate farms with considerable variation in size (The Iowa 
Development Commission, 1978). It would seem that the 
structural component, agriculture, as measured here, has 
relatively little relation to health status. 
This concludes the discussion of the bivariate rela­
tionships between health status and structural dimensions. 
The next section will examine the relations between health 
status and the health system dimensions: facilities, 
personnel and financial resources. 
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Health status and the health system 
The dimensions of facilities and personnel are so closely 
related (r = .960) that they will be discussed here together 
as health resources, as shown in Table 5.2. The relation­
ship between health resources (health care facilities and 
personnel) and health status was positive in direction. The 
magnitude of the correlations were also extremely high 
ranging from .945 to .977. This result would be extremely 
encouraging except for the fact that health status and its 
dimensions were measured by negative indicators of health 
status. In other words, the more doctors, nurses, and 
hospital beds, the more sickness and death. Such result needs 
some explanation. 
Schwartz (197 2) attributes this relationship in part 
to the fact that the greater the number of physicians, 
nurses and beds, the greater will be the potential contacts 
between physicians and patients. According to Barondess 
(196 9), increased contact increases the probability of po­
tentially harmful effects for the patieAts, including mor­
tality. This conclusion is further substantiated by Crile 
(1975) who cited examples of physicians prescribing the 
therapeutic techniques that maximize monetary return rather 
than those that minimize risk to the patient. Finally, 
Fuchs (1974) found in a survey that physicians doing fee-for-
service recommended and performed more surgery than physicians 
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who practice in prepaid health plans. 
The relationships between financial resources and the 
health status dimensions is similarly positive although the 
magnitude of the correlations is smaller. The lower cor­
relations may be due, at least in part to the fact that the 
health resources data and the health status data are for 
1973-1974, whereas the financial resources data are for 
1962. Therefore, since the financial resources in question 
are those devoted to hospital and health care, it is likely 
that much of the discussion above with respect to the nega­
tive impact of increased physicians and hospital beds also 
applies to increased financial resources, at least as meas­
ured here. 
This concludes the discussion of the bivariate rela­
tions between health status dimensions and the structural 
and health system dimensions. One final set of relations 
remains to be discussed - those between structure and the 
health system. 
Structure and the health system 
Miller (197 5) found an unequal distribution of some types 
of health system resources in his study. Physicians and 
supporting institutions were found to be more prevalent in 
more urban and higher income areas. This agrees with the 
results of the present study in which there were high positive 
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correlations between two population dimensions (population 
general and population of the young) and the health system 
dimensions. 
Certainly the larger the population base the more physi­
cians it could be expected to support. Concurrent with the 
ability to support more physicians would be the ability to 
support more medical facilities. Hospitals must now show a 
viable need before they can expand or before new ones can 
be built. The larger the population, then, the greater the 
probability of patient-physician contacts which could result 
in hospitalization of the patient (Schwartz, 1972). 
Income was found to have a positive correlation with all 
the dimensions of the health system. This finding is con­
sistent with that of Miller (1975) and with the notion that 
higher income levels indicate an ability to purchase health 
services. 
Population of the old was negatively correlated with 
all health system dimensions. This is consistent with 
findings by Chang (1973) and Erbe (1973) , that older people 
tend to be concentrated more in the rural areas and there­
fore have access to fewer physicians and hospital facilities, 
at least in terms of close proximity. 
Educational level (Education #2) was not significantly 
correlated with any of the health system dimensions. The 
educational system throughout Iowa is relatively well-supported, 
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with little deviation in terms of median levels between 
counties (see Table 4.1). This explains, therefore, the lack of 
relationship between education and health system dimensions 
that others have found (Miller, 1975, Mechanic, 1968). 
Quantity of housing and number of pupils enrolled 
(Education #1) were both positively correlated with the health 
system dimensions. Both of these structural dimensions have 
within them the notion that increased levels imply a greater 
population base and more urban characteristics. Therefore, 
these results are in keeping with the earlier discussion on 
population and urbanization with respect to the health 
system. 
The results with respect to housing quality are not 
as easily explained as the others. There was a strong posi­
tive correlation between negative indicators of housing 
quality and the health system dimensions. Poorer housing 
in the present study seems to be more prevalent in the urban 
areas than in the rural areas. Miller (1975) has stated that 
good education is usually accompanied by higher incomes and 
adequate housing. As noted above, there is little deviation 
between counties with respect to educational level although 
there is with respect to population levels. Thus, in more 
populated (more urban) counties, there are more people to be 
housed and more of a probability that the housing will be in­
137 
adequate even though median income levels are higher. 
This concludes the discussion on bivariate relations. 
Before summarizing the policy implications suggested by the 
above discussion, the results of multiple linear regressions 
will be examined. The conclusions drawn from the regression 
results will be related to the above discussion. 
Multiple Regression Analysis 
Most of the structure and health system dimensions 
proved to be related to the health status dimensions on a 
bivariate level. However, as stated previously, reality is 
more complex than that implied by bivariate analyses. There­
fore, the sets of relationships implied by the abstract model 
were examined by use of multiple regression which allowed 
for an examination of the combined and individual effects 
of varying dimensions on a dependent dimension. 
Health status on structure 
The regression of health status on structural dimen­
sions consistently yielded housing quality and population 
general as significantly having an impact on health status, 
regardless of the dimension of health status examined. From 
a policy point of view, then, it would seem that increasing 
the quality of housing and controlling such population ef­
fects as crowding and pollution should have positive impact 
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on the health status of a social system. 
When overall health status is the dependent variable, 
both education dimensions and agriculture are significant 
dimensions, in addition to housing quality and population 
general. However, there is little that could be done from 
a policy point of view with these three dimensions. It is 
unlikely that a system would attempt to reduce the educa­
tional level of its members below that of the secondary or 
high school level currently attained here in Iowa. The 
number of children enrolled in school depends upon the size 
of people's families. Regulating family size has not been an 
acceptable area of government intervention. Also, it is un­
certain that the public would accept an overt program 
aimed at reducing the number of farms, a policy which is 
contrary to current public efforts to preserve smaller 
family farm operations. (Note; the outcome of certain poli­
cies of the USDA may have contributed to such a reduction 
but not as a professed aim or goal). 
Similar conclusions must be drawn from the results 
of regressions using either of the mortality dimensions as 
dependent. However, when morbidity was dependent, income 
yielded a negative coefficient at the .10 level. This 
suggests that increasing the economic level might have at 
least some effect on reducing disease and sickness. 
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Health status on health system 
When overall health status and mortality general were 
dependent, both personnel and facilities were significant 
but financial resources was not. When morbidity was examined, 
financial resources was significant in addition to personnel 
and facilities. The direction of all these factors were 
positive, indicating that as each increased so did the level 
of sickness and disease. Only with mortality of the young 
does financial resources have a negative relationship to the 
negative dimension of health status. This might suggest 
that social systems should direct more of their financial 
resources toward projects that more directly affect the 
young. Such projects might include immunization programs, 
nutrition programs and health information. 
The positive relationship between personnel and facili­
ties and negative health status was noted in the earlier 
discussion on bivariate relations. It remains in the 
multiple variable situation also. Even when both structural 
and health system dimensions are examined together, person­
nel and facilities have a negative impact on the health 
status of the system. These results agree with those that 
others have found (as noted in the section on bivariate 
analyses). This seems to suggest that Miller's (1975) 
conclusions, with regard to the need for more government 
regulations, may have merit. 
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In fact, the government (both state and national) has 
begun to oversee more closely the building and expanding of 
medical facilities. Furthermore, the soaring costs of medi­
cal treatment seem to be driving the nation closer to some 
sort of nationalized medical program which might reduce the 
tendency cited by Crile (1975) that is to prescribe the 
treatment with least risk rather than the one that is the 
most remunerative. Certainly at the lowest level of 
intervention, the medical profession needs to be encouraged 
to step up its own policies as an overseer. 
This concludes the multiple regressions concerned with 
health status. The next section will be concerned with 
the prediction of the three dimensions of health system. 
Health system dimensions on structure 
The results of the regressions of personnel and facili­
ties on the structural dimensions lead to conclusions that 
are similar to those suggested by the bivariate analysis 
results. More physicians and nurses can be found in those 
areas which have the greater population, the greater number 
of farms, the greater number of poor quality housing, the 
higher incomes and more children in the schools. For Iowa, 
this means that physicians tend to congregate in the more 
urban areas. In fact, many rural areas have little or no 
medical personnel within easy access. Population of the 
old had a negative impact on facilities. Again the old, in 
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Iowa, tend to be concentrated in rural regions, away from 
population centers where the facilities are generally located. 
This is further borne out by the results of the regressions 
with financial resources as dependent. Population general 
is the most important dimension with respect to predicting 
financial resources. The money to build and fund facilities 
is therefore much more likely to be found where there are 
larger concentrations of people. 
The last two sections have been concerned with dis­
cussing the implications particularly for social policy of 
results based on observed data. The theory developed in 
Chapter 2 and 3 can be said to have served the purpose of a 
guide in this endeavor. It has suggested possible relation­
ships between dimensions of the various complex concepts 
which for the most part were upheld. The policy implica­
tions that resulted could serve a useful purpose if imple­
mented in terms of improving the health status of the people 
in Iowa. The applied goal of this work has therefore been 
achieved. 
There was, however, a second goal with which this dis­
sertation was concerned. That goal was basically theoretical. 
It involved not only laying a discursive theoretical frame­
work (Chapter 2 and 3) for the model but also attempting to 
examine the specified relations from an explanatory 
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(structural) point of view. To do this, one must move away 
from relations between observed indicators (as discussed in 
the two previous sections) to the unobserved or latent con­
cept level. This is what the Lisrel IV and multiple partial 
correlation square analyses, reported in the last chapter, 
attempted to do. The remainder of this chapter will there­
fore be concerned with the explanatory implications of the 
results of these two analysis approaches. 
Lisrel IV 
Before discussing the results from this approach it 
will be necessary to discuss a number of methodological 
and/or theoretical problems that were encountered in the 
process of attempting to utilize this approach. 
Most analyses techniques including ordinary least 
squares and the Lisrel IV approaches used in this work are 
based upon certain measurement assumptions. One of the 
assumptions which will be central to the discussion here is 
the assumption that indicators of a single concept are more 
highly related to each other than they are to indicators of 
other concepts. This assumption can generally be met when 
one is dealing with unidimensional concepts or even multi­
dimensional concepts that are not too far removed from their 
indicators in terms of level of abstraction. However, the 
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more abstract the concepts, (i.e., the more levels one must 
go through in the explication process between the abstract 
concept and the indicators), the more likely there will be 
problems involved in meeting this assumption. Convergent 
and discriminant validity (Costner, 1969) can be used to 
assess the degree to which this assumption has been met. 
Convergent and discriminant validity 
Convergent and discriminant validity are concerned 
with the intercorrelation of items (indicators) within a 
concept (convergent validity) and across concepts (discrimi­
nant validity). The indicators in this set of data are of­
ten too highly related to meet these criteria even though 
theoretically the ideas they represent are separable. 
This means that either there is a theoretical problem 
(maybe the ideas are not really different) or a measurement 
problem (there must be other ways of measuring and/or 
analyzing these concepts that will allow them to remain 
separate). 
An example from the data set will perhaps illustrate 
the problem more clearly. Health status and its dimension 
infant mortality certainly cover a different conceptual 
meaning than quantity of housing (a dimension of structure). 
However, when number of fetal deaths is correlated with 
number of housing units the result is r = .921. This means 
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they are failing to meet the discriminant validity criteria. 
Furthermore, with a correlation this high, it also means 
that empirically these two indicators are inseparable 
(therefore, they are the same thing). 
Unfortunately, the above problem was not an isolated 
one in this data set. It was discovered that the structural 
and health system dimensions (and their indicators) as a 
whole were too highly related to each other and therefore 
could not be examined together as a whole model. Analysis 
was consequently done separately in terms of each of their 
effects on health status. Furthermore, the arrow between 
structure and health system could not be examined because 
indicators within these two sets of variables are too highly 
related to be examined in the same analysis. Even in the 
analyses that were performed (where structure and health 
system were examined separately), the problem of singularity 
(multicollinearity across conceptual dimensions) remained, 
2 
as evidenced by the significant x goodness-of-fit test in 
the presence of only slight residual differences. The model 
with the "best fit" (i.e., had the lowest level of signifi­
cance) actually had the poorest fit in terms of the residual 
matrix. Thus, although not all of the criteria were met 
with any of the models considered, at least part of the lack 
2 
of meeting the % test must be attributed to the inability to 
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discriminate between concepts with this data set rather than 
to a failure of the theoretical model to explain the relation­
ships between the latent concepts. On the whole, then, one 
can conclude that the Lisrel IV analysis yielded at least 
some support for the dimensional level model and therefore, 
indirectly, for the abstract model. 
Multiple Partial Correlation Square 
The results from this analysis approach are clearly 
supportive of the theoretical model. The multiple partial 
correlation square, it must be remembered, is concerned 
with examining the remaining variance that a block of vari­
ables can explain after all other blocks of variables are 
included. At present this approach seems to hold the most 
promise for examining models involving highly abstract, 
complex concepts since it is not as subject to the assum-
tions of convergent and discriminant validity.^ 
This approach, as with the Lisrel IV, was concerned 
with examining the relationship between unmeasured or 
latent concepts. The Lisrel IV analysis was aimed at 
testing the dimensional or middle range level model. The 
results for multiple partial correlation square were, on 
the other hand, aimed at the highly abstract model containing 
the three complex concepts. 
^This approach works with blocks of variables and is not 
concerned with the interrelations of the indicators within 
the blocks. 
146 
In two of the four attempts to examine this model, 
structure was found to be relatively more important than 
health system. Only when mortality dimensions were examined as 
health status was health system found to be more important. 
In all cases, however, both structure and health system 
were significant to the explanation of health status. Thus, 
the abstract model developed in Chapter 2 can be said to 
have received substantial support from this analysis. 
This concludes the discussion of results reported in 
Chapter 5. In summary then, four analyses techniques were 
utilized for the purpose of policy and explanatory analysis. 
Correlation and regression shed light on some policy issues. 
Lisrel IV was an attempt at examining the extended model 
(dimension level) and yielded at least some support. The 
Lisrel IV results could have been more informative in 
terms of it's explanatory implications had it not been for 
problems with discriminant and convergent validity. Multiple 
partial correlation square yielded results that strongly 
supported the model on the abstract concept level. The 
next chapter. Chapter 7, will be concerned with summarizing 
the major objective and conclusions of this research effort, 
as well as offering some suggestions for future attempts to 
examine the problem of health and social development in 
general. 
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CHAPTER 7. SUMMARY AND CONCLUSIONS 
A persistent concern to Man for many centuries is the 
improvement and enhancement of life or what is often re­
ferred to in the sociological literature as social development. 
Social development is a multi-dimensional concept in that 
it addresses all spheres of life such as health, education, 
the economy, etc. 
Health, as a dimension of social development is con­
cerned with both survival needs and derived social needs. 
While health as a survival need is obvious, the social 
dimension of health resides in the disruptive effect of 
mortality and/or morbidity on role fulfillment and conse­
quently on social organization. However, for health, both 
as a survival and a social need to be improved, planners have 
to rely on information (social indicators) as well as rely 
on theory in order to facilitate the rational allocation of 
scarce resources into strategic areas related to health. 
The objectives of this research called first of all for 
the development of a theoretical framework for a social de­
velopment model of health. Parsons' social system theory 
provided the theoretical background for the delineation of 
such a model. The model was first developed at a very high 
level of abstraction, approaching what Merton (196 8) might 
call the grand theory end of the continuum of levels of 
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abstraction. The dependent variable of the abstract model 
was health status (as goal attainment). Two independent 
variables-social structure (latency) and health system 
(integration) were hypothesized to impact health status. 
Furthermore, social structure was also hypothesized to in­
fluence health system. Of course, the ultimate goal of all 
efforts to improve the health status of a population is the 
enhancement of life chances. Enhancement of life chances 
represents the adaptation cell of Parsons' AGIL, which was 
only dealt with as a theoretical outcome of improved health 
status and not directly involved in the analysis. While 
enhancement of life chances could be augmented by future 
scientific research, it was not examined here for lack of 
empirical data. 
As was stated earlier, planning for social development, 
to be effective should be based on theory. Theory serves a 
general guideline for understanding the real world. Models 
derived from theories, however, have to be examined in 
real life situations with real life information or data to 
be able to judge their utility. General theories, however, are 
more amenable to testing if they are translated into less 
abstract terms or what Merton (1968) calls middle range 
theories. The complex concepts in the abstract model were 
therefore, transformed in Chapter 3 into dimensions as 
suggested by the literature. This represented the second 
149 
objective for this research. Three dimensions were selected 
to represent the dependent variable health status. These 
dimensions were infant mortality, mortality general and 
morbidity. The independent variable social structure was 
divided into ten dimensions: population of the old, popu­
lation of the young, and population general, income, quality 
of housing, quantity of housing, agriculture, education #1 
(total number of students), education #2 (median school 
years) and environmental quality. Two of these structural 
dimensions, population of the young and quantity of housing, 
were later dropped out due to certain measurement problems. 
Health system had three dimensions: personnel, facilities 
and financial resources. 
Four methodological approaches were utilized for 
analytical purposes: correlation, least squares regression, 
Lisrel IV, and multiple partial correlation square. The aim 
of such diverse but complementary statistical methods was to 
contribute to both the theoretical rigor of the model 
and to add to the available information for policy makers 
and planners, the third objective proposed in Chapter 1. 
On a theoretical level, the correlation and regression 
analyses gave strong support to the model. These analyses 
were conducted on the dimensional level. All proposed bi-
variate relations implied by the model proved to be signifi­
cant except the structural dimension of median school (years) 
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education. All the proposed regressions were significant with 
explained variances of up to .98. 
From a policy point of view, the major findings of cor­
relation and regression analyses on the observed indicators 
consisted of the positive impact of housing quality and the 
negative impact of population (general), number of physi­
cians and nurses, and number of hospital beds on the health 
status of the social system examined. A way of improving the 
health status of Iowa, according to the results reported here, 
would be, therefore, to improve the quality of housing. 
Another way the findings are policy relevant relates to the 
negative impact of health personnel and facilities on health 
status. Government intervention, for instance, in limiting 
hospital expansion, may discourage physicians from admitting 
minor medical problems in hospitals to fill empty beds and 
increase the physicians remunerative rewards. 
Furthermore, the study substantiates the results 
others have found with regard to socio-economic status 
(based on education and income) and health status. The re­
lation seems to be a U-shaped curve rather than a linear 
relation, where low and high socio-economic status as measured 
by income and education contributed to negative indicators 
of health status such as mortality and morbidity rates. 
The last two analytical approaches, Lisrel IV and 
multiple partial correlation square, were concerned with 
151 
latent concepts rather than observed variables and therefore 
were aimed primarily at achieving the theoretical goal. 
Lisrel IV was used to test the fit of the data to the model 
on the dimension level. Support was not found by utilizing 
the goodness-of-fit test. However, upon further examination 
of the indicators for Lisrel IV, it was found that the prob­
lem was due not to meeting the discriminant and convergent 
validity assumptions on which the chi-square test is based. 
It was found that indicators from one dimension were often 
too highly related to indicators of another, theoretically 
distinct dimension. This was particularly a problem when 
attempting to sort out cause and effect (i.e., independent 
indicators from dependent indicators). Nevertheless, the 
Lisrel IV analyses did lend at least partial support for 
the model, since the resulting residual correlations were 
minimal. 
The fourth analysis method, multiple partial correlation 
square, was also aimed at addressing the theoretical goal of 
this effort. As was stated in Chapter 4, this method 
examines blocks of indicators and therefore allows one to 
examine the abstract model directly, rather than by infer­
ences stemming from analysis of the dimensional level model. 
Furthermore, this approach is not as dependent upon the as­
sumption of discriminant and convergent validity as the Lisrel 
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IV technique. The results from this approach gave strong 
support to the relationships proposed in the abstract model. 
Both structure and health system contributed significantly 
to the remaining variance once all other variables were in 
the model. Furthermore, in terms of relative strength, 
structure appeared to be somewhat mpre important to explaining 
health status than health system, however, the reverse was 
true when mortality dimensions were examined in place of 
overall health status. It must be concluded, therefore, that 
the abstract model (Figure 2.5) based on Parsons' social 
system (AGIL) has received considerable empirical support 
in this study. 
Limitations 
It was indicated in Chapter 4 that the data were secon-
I I  .  
dary data. One problem of secondary data is that their collec­
tion was for purposes other than the study at hand. The 
implication of this problem can best be described in terms 
of an inability to develop the "best possible" indicators 
of the concept one wants to examine. An example of the 
problems this can cause is typified by the measures of 
agriculture used in this analysis. Number of farms (1969), 
and value sold as livestock (1959) represented the "best" 
indicators available in this data set but fall far short 
of the best possible indicators of the concept agriculture. 
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Furthermore, terminology used could mean different 
things to those who collected the data and to those who use 
the data for analysis. For instance, in the case of in­
complete plumbing as an indicator of housing quality, the 
term "incomplete" may mean different things to different 
people because of the relative nature of the term. 
A further limitation of this study, and studies in 
general using secondary data, is incomplete data. Incomplete 
data results from situations where cases are not reported. 
A morbidity rate actually does not represent the morbidity 
rate in a county, rather it represents cases that have been 
reported to medical facilities. Rates would be different if 
all cases of morbidity are reported. The situation here is 
very much like the "crime index" which in actuality re­
flects "reported" crime cases. 
The testing of the abstract model developed in Chapter 
2 could only be partially analyzed in a direct sense. For 
the most part, analysis techniques have difficulty analyzing 
theory on this level. Most of the results reported in 
Chapter 5 were based on the analysis of dimensional relation­
ships rather than the abstract concept level on which the 
model was developed. This means that most of the analysis 
of the model was at least two steps removed from the actual 
concepts in the model. The inability, therefore, to examine 
directly the relationships between the abstract concepts 
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could be considered as a limitation of the present study. 
Recommendation for Further 
Research 
It is generally accepted that data collected for the 
goals of a given study will yield better results than secon­
dary data, provided all critical questions are addressed be­
fore data collection. The present study's findings could be 
made more tangible if more policy manipulable indicators 
of dimensions were available. For instance, the present data 
did not shed any light on the subjective dimension of the 
population (e.g., the subjective level of satisfaction was 
not addressed). This is an important dimension that could 
shed some light into health utilization. 
Another way of approaching and improving the results 
here is to approach agriculture from the point of view of 
measuring the level of prosperity and not as was done here 
in terms of the number of farms. The recommended measure 
may include areas of production and market value of the 
products. In this study, the impact of agriculture is not 
really known. 
The picture drawn from this study is really incomplete 
because the dimension of "quality", be it that of education 
or health services, was never addressed, A study addressing 
these issues would no doubt enrich man's knowledge as well 
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as contribute to better planning and policy formulation in 
the area of health and social development. 
This study developed a health model based on Parsons' 
social system as it related to social development. The 
abstract model was extended by use of theoretical indicators 
which served as a bridge between the abstract concepts in 
the original model and the empirical indicators used in the 
analysis. The explicated dimensional model was examined 
from both policy and theoretical perspectives. On the 
theoretical level, the majority of the findings provided 
fairly strong support for the abstract model vis-a-vis the 
dimensional model. On the policy level, perhaps the major 
finding was the need for improved housing quality and a 
greater effort to oversee the health system in terms of 
personnel and facilities. 
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APPENDIX A: SOCIAL INDICATORS 
Introduction 
Chapter 1 briefly addressed social indication (social 
information) as germane to social development concerns such 
as health. For health and other social conditions to be 
improved, social indicators have to be collected to serve 
as measures of that condition as well as a data base upon 
which decisions could be made to facilitate its improve­
ment. Social indicators are, therefore, means to the study 
and facilitation of social development and social change. 
As such, this appendix will attempt to acquaint the reader 
with several aspects of the social indicator effort since 
it constitutes the data base for this research effort. 
What are Social indicators? 
While the notion of social indication has been of 
interest to sociologists and social scientists since eafly 
times (Land and Felson, 1976, Andrews, 1973), the label 
"social indicator" has been coined as recently as 1966 by 
Raymond Bauer. Bauer proposed a research effort to develop 
social well-being indicators as a part of the overall assess­
ment of the impact of the space program on the American 
society (Land and Felson, 1976). Since then, interest in 
social indicators has gained much attention nationally and 
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internationally (Mcintosh, 1975, Callaghan et al., 1974). 
In the United States, for instance, Sheldon and Freeman 
(1970) observed that interest in social indicators has at­
tracted a diverse group of enthusiasts including social 
scientists, social commentators, political activists and 
legislatures. Such widespread appeal generated by this 
research effort was viewed by Duncan (1969) and Sheldon 
and Freeman (1970) as a social movement. It is, therefore, 
not surprising that the definition of a social indicator 
has been embroiled in controversy to the degree that Land 
and Felson (197 6:566) preferred to define it extentionally. 
The dictionary defines an indicator as a "sign" and 
Bunge (1975) and Fear (1978) refer to it as an observable 
measure that in some way estimates or measure an unobservable 
concept. The illiteracy rate or death rate is an indicator 
or proxy for measuring a level of education or health of a 
given population. 
Perhaps the most often cited definition of a social 
indicator is the one proposed by the United States Depart­
ment of Health, Education and Welfare. According to USDHEW, 
a social indicator is a 
. . . statistic of direct normative interest which 
facilitates concise, comprehensive and balanced 
judgments about the conditions of major aspects of 
a society. It is in all cases a direct measure of 
welfare and is subject to the interpretation that, 
if it changes in the "right" direction, while other 
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things remain equal, things have gotten better, or 
people are "better off" (USDHEW, 1969:97). 
The implication of "consensus" on goals and the means to 
achieve a "better off" social state in the above definition has 
precipitated in a number of reservations and objections by Land 
and Spilerman (1975) and Sheldon and Freeman (1970) and others. 
Land and Spilerman (1975:15) believes that the emphasis on the 
"normative" is ". . . too restrictive since what is rele­
vant today may not be so next year and vice versa". He 
further observed that the, ... requirements that indi­
cators need to be measures of welfare is too confining in 
that it rules out many variables that may be relevant to an 
understanding of the indicator". On this point, Sheldon 
and Freeman (1970:98) conclude that according to the USDHEW 
definition, "... the number of doctors or policemen 
in these terms are not regarded as indicators (of welfare); 
only figures on acts of crime and so on would qualify as 
social indicators." Furthermore, they observed that the in­
clusion of the terms "direct" in the definition makes "indi­
cator" and "reflector" synonymous which contradicts the 
dictionary definition of "indicator" as a "symptom" or a 
sign. 
Sheldon and Freeman, therefore, suggest a criterion 
against which an indicator could be assessed. They (Sheldon 
and Freeman, 1970:97-98) dropped the notion of "normative" 
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dimension suggested by HEW but suggested that social indi­
cators are: a) time series that allow comparison over time 
and allow one to grasp long term trends as well as unusual 
sharp fluctuations in rates, and b) that social indicators 
are statistics that could be disaggregated along relevant 
variables (cross-classified) along dimensions such as race 
or region. 
An extension of Sheldon and Freeman's criterion is 
suggested by Land (1971). Land is interested in model 
building and linking a social indicator to social system 
models. Model building attempts to explain relations be­
tween descriptive social indicators, thus facilitating social 
improvement by providing policy makers with strategic indi­
cators. The characteristics suggested by Land are the fol­
lowing; 
1. They are integral parts of a social system model 
or some subdivision of that model; 
2. The statistic can be amassed into time series thus 
allowing for comparative and trend analysis; and 
3. The statistic is subject to model specific 
aggregation and/or disaggregation (Miller, 1975; 
15, Land, 1971:224). 
The difference between these definitions reflects the 
different orientations of the two groups mentioned earlier 
in Chapter 1. The DHEW definition emphasizes policy and 
welfare functions while the latter two, especially the last 
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one, addresses model formation which eventually could be 
used by decision-makers for social development and social 
change. The point to be emphasized here is that these 
orientations are not mutually exclusive or antagonistic. 
For instance, Land and Felson (1976) noted that an in­
crease in the employment rate could be considered as a wel­
fare indicator of normative and policy relevance. At the 
same time, it could be examined as a component of a social 
system, the changes in its subunits (social conditions) 
could have resulted in its ultimate change. Examination of 
the social conditions that precipitated into the rise in 
unemployment rate is analytically determined; however, its 
ultimate goal is policy concern. 
Types of social indicators 
Social information could be classified into two types; 
objective (macro) and subjective (micro) indicators (Land 
and Felson, 1976). Objective indicators focus on measuring 
social conditions and are a product of institutional 
activity. Infant mortality rate, for instance, reflects 
the health conditions existing in a given population; in 
addition this rate is a measure of health institutions 
output in terms of attending to the health function of that 
given population. "Objective" in this sense relates to the 
fact that these indicators are measures of social conditions 
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rather than to the way they may be utilized. Objective 
indicators are often used normatively in policy decisions 
in the search for better policy alternatives. 
Subjective indicators, on the other hand, are concerned 
with people's perceptions, attitudes and beliefs about 
social conditions (Wilcox et al., 1976). Subjective as well 
as objective information are vital to a comprehensive social 
information system. However, two difficulties are confronted 
in constructing subjective social indicators. One is that 
people ' s perception of social conditions are often biased 
depending on their definition of their situation; deprivation 
is relative. Furthermore, people's attitudes are constantly 
changing regarding issues (Wilcox et al., 1976, La Piere, 
1934) which limits the utility of subjective indicators 
as reliable measures of social conditions. The second 
factor is that a procedure similar to that developed for 
objective indicators (institutional collection of data, 
census reports, vital statistics) has not been developed for 
such indicators (Mcintosh, 1975:11). The availability of 
objective indicators and the fact that they address social 
conditions have made them more useful as tools in the social 
indicator research. 
Two kinds of social indicators are often subsumed 
under the macro designation of indicators. One is simple 
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descriptive indicator and the other is synthetic (analytic) 
indicator. Callaghan et al. (1974:14-15) differentiates 
between these two types as follows: 
Simple indicators are quantified data that often are 
presented as means, medians, ratios, rates, or pro­
portions that reflect the state or condition of the 
society of interest. Synthetic indicators are 
coefficients that summarize, integrate or synthesize 
existing statistics. Synthetic indicators are 
usually structured through statistical multivariate 
analysis of the interrelationships between simple 
descriptive indicators and include: 
1. Time series analysis, 
2. Composites, such as factors formed through 
factor analysis, scales (i.e., F-scale), 
and index numbers (i.e., GNP), etc. 
3. Models such as input-output, explanatory, 
or causal and policy models. 
Uses of social indicators 
There is little doubt that social indication has been 
met with great enthusiasm by diverse groups of proponents. 
Such diverse orientation has precipitated in great expecta­
tions and ascribed goals to what social indicators can do. 
Andrews (1973:6) noted that some of these expectations are 
reasonable while others promise more than can be realized. 
Such ascribed uses include forecasting, prediction, under­
standing causes and evaluation of policy and programs 
(De Neufville, 1975:43), setting of national goals (Biderman, 
1966) and the development of national social accounts 
analogous to the gross national product (Gross, 1966) . Such 
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grandoise uses, if unattainable, could burden the social 
indicator movement and turn it into a fad. On this point, 
Sheldon and Freeman (1970:109) stated: 
Far too many promises and claims have been made for 
social indicators, and not enough delivered. The 
risks are too great that a continual oversell could 
indeed transform the indicator movement into a passing 
fad, and this probably is undesirable. . . . 
Sheldon and Freeman have isolated three ascribed uses 
of social indicators and have labelled them "impossible" 
uses, which they identified as follows: 
1. The setting of national goals and priorities, 
2. The evaluation of programs, 
3. The development of a balance sheet. 
Other students of social indicators seem to concur with 
Sheldon and Freeman's assessments. For instance, in regard 
to the setting of goals and priorities. Land and Spileriîvan 
(1575:11)' remarked that, 
. . . priorities and goals are more dependent on 
national objectives than on assembled data . . . 
although it would be foolish to argue against the 
use of indicators in planning and development, or 
to expect them to disappear as means of influencing 
politicians and their electorate- . . . 
De Neufville (1975:43-44) agrees with Sheldon and Freeman 
and Land's positions. She contends that the purpose of 
social indicators 
. . . was simply to describe society quantitatively 
along various dimensions. It was analogous to the 
idea of a doctor giving a check up, [and that] meas­
ures alone do not provide answers or settle questions. 
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(De Neufville's assertion that "quantitative" indicators 
rather than "qualitative" ones are the main purpose of 
social indicators appear to be a matter of preference 
rather than a true assessment of the social indicator 
literature. Klonglan et al. (1976:3) and Sheldon and Free­
man (1970:97) do not exclude subjective or qualitative 
social aspects as legitimate domains of social indicator 
research. 
As to the second issue of program evaluation, Sheldon 
and Freeman (1970:100-101) believe that social indicators 
are not a substitute for a sound design. They wrote, 
Investigators who have thought about the problem 
of evaluation generally agree that there is no substi­
tute for experimental research that differentiates 
between the effects of treatments and programs on 
the one hand and of extraneous contaminating factors 
on the other. . . . The old example of a relationship 
between the number of storks in a community and its 
birth rate should suffice to make the point. 
Duncan, as reported by Land and Spilerman (1975:11), while 
agreeing with Sheldon and Freeman's insight, further indi­
cates that not all social indicators are necessarily sub­
jects for government programs. De Neufville (1975) and 
Johansson (1973:303) concur with each criticism and observe 
that such indicators "can give us an idea whether things are 
improving generally". 
The third issue, the development of a balance sheet, 
received its impetus from Mondale's Bill (The Full Opportunity 
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and Social Accounting Act of 1967) , (The Social Accounting 
Act of 1967) and the National Commission on Technology, 
Automation, and Economic Progress. The development of a 
balance sheet according to Sheldon and Freeman (1970:101) 
is the "... most public appealing notion", because it 
"... suggests the need to measure costs and net gains in 
the framework of a socio-economic performance level" (Wilcox 
et al., 1976:35). 
Though this notion is appealing, Sheldon and Freeman 
(1970:101-103) and De Neufville (1975:44-45) find it to be 
premature for a variety of reasons. Sheldon and Freeman for 
instance, indicated the following two objections: 
1. Evoking the economic analogy and proposing the de­
velopment of social indicators that parallel economic indi­
cators is confusing and in part fallacious (because unlike 
the economic theory) there is no social theory, even of a 
tentative nature, which defines the variables of a social 
system and the relationships among them. 
2. A balance sheet not only requires a set of cate­
gories - ones conceptually based and integrated - but some 
common interval measure, such as money, for adding and sub­
tracting apples and oranges or cancer and rapes simply is 
not possible. De Neufville, while agreeing with these ob­
jections, further indicates that while economic indicators 
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are being successfully used today, they had been developed 
(such as price indices and employment measures) before 
1920. Unlike the economic sphere, she noted, the social 
sphere does not enjoy the existence of institutions for 
social advice, planning and control thus making the use of 
a balance sheet premature if not fallacious. 
Sheldon and Freeman (1970:103-106) and Andrews (1973; 
6) while elucidating what social indicators can not do, do 
show that there are realistic goals and planning needs that 
social indicators can fulfill. Two such uses are descriptive 
reporting and analytic studies of social change (model building) 
(Sheldon and Freeman, 1970, Land and Spilerman, 1975). 
Descriptive reporting is an effort at monitoring and under­
standing social trends. Consequently, the purpose of descrip­
tive social reporting is to mobilize and disseminate social 
information to planners and policy makers about social condi­
tions. In this sense, it would highlight or "give warning" 
to decision-makers to tackle and alleviate deteriorating 
social conditions and the inequities prevalent in a given 
society or a community. For instance, infant mortality for 
a given society could be high, an indication of need for 
better health care; however, the disaggregation of this 
indicator to urban vs. rural dimension or the disaggregation 
on the basis of ethnic dimension would probably show the in­
equities in the distribution of health care resources. 
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Descriptive reporting is useful in providing a profile of 
existing social conditions; however, the causes for such 
conditions are beyond descriptive reporting. Much of the 
work done in social indicators has been in terms of descrip­
tive social reporting (Andrews, 1973) , probably because 
of its immediate utility by decision-makers, social com­
mentators and others. Descriptive reporting, although es­
sential to the social indicator effort, is a step to 
examining relations and building of social change models. 
Land and Spilerman (1975:1) believe that, 
. . .  a n  i n t e r e s t  i n  s o c i a l  r e p o r t i n g  s o o n e r  o r  
later leads one to focus on the interrelationships 
among social indicators. 
Social modeling, therefore, is the other viable use of 
social indicators. The main concern of such an approach is 
to isolate causes (if any) in a given system of relations. 
For instance, the level of health of a given population has 
been hypothesized to be affected by a host of correlates 
such as education, income, availability and distribution 
of health care resources (Anderson, 1973b, Callaghan et al., 
1974). Communities allocate a great deal of their resources 
to these correlates intuitively, so that they will have a 
positive impact on the community's level of health. What 
social indicator modeling attempts to do in this situation 
is to isolate which (if any) of these correlates or com­
binations impacts the level of health. From a social 
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development and policy perspective, the utility of such an 
analytical model should be clear. It would alert planners 
to allocate scarce resources to key health related factors. 
Furthermore, the span of time needed for reaching a better 
level of health could also be shortened. Development of 
such social indicator models are useful, not only for scien­
tific explanation, but also as a normative choice by decision­
makers to address social needs. 
An often cited problem confronting researchers in the 
social indicator modeling is lack of a macro sociological 
theory (Sheldon and Freeman, 1970, Mcintosh, 1975), that 
could explain all aspects of society. The sociological heri­
tage, however, is rich with different perspectives, or ways 
of angling at reality (Gouldner, 1970) that could be utilized 
to explain different aspects of society. For instance, the 
Marxist orientation, though assumed to be holistic, tends 
to emphasize conflict and polarity in society and minimizes 
mechanisms of adaptation and cooperation (Moore, 1963, 
Allen, 1971). On the other hand, structural functionalism 
is often accused of conservative biases and as a status quo 
perspective for its emphasis on concensus and order to the 
neglect of dissentious strains in society (Zeitlin, 1968, 
Gouldner, 1970). Efforts to utilize these different per­
spectives, two of which have been mentioned above, and the 
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synthesis of their findings could in the long run provide 
sociology and indeed social sciences with such a macro 
theory. 
Summary 
The different definitions of what a social indicator 
is, reflect the diverse interest of social indicator pro­
ponents. Some are interested in immediate use of social 
indicators for policy purposes. This group seems to empha­
size the utility of simple descriptive statistics. Another 
group that is no less than the first in manifesting interest 
in social change, argues that social policy is better served 
by explaining the interrelations of simple descriptive 
statistics and in so doing, isolating the strategic indicators, 
for policy action as well as for explanation. This group's 
interest is predicated on a different kind of indicator 
(synthetic) which is an integral part of a social system 
model; such indicators build on the descriptive indicator 
efforts. Consequently, social indicator modeling represents 
a continuation rather than a break with the development of 
simple descriptive indicators as well as an extension of 
social indication. 
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APPENDIX B: SELECTION OF INDICATORS 
The process for selecting indicators to represent the 
dimensions of each of the complex concepts included a rather 
involved process of attempting to select sets of "best" 
indicators from a much larger pool of possible indicators 
within the AIDES data set. Decisions for what constituted 
the "best" set were based upon an examination of inter-item 
and item-total correlations, reliability coefficients, and 
cross correlations of items from that dimension with other 
dimensions. The Callaghan et al. (1974) methodological 
framework was used initially to suggest possible indicators 
for each of the dimensions of the complex concepts. Table 
B.l below summarizes the decisions that were made in terms 
of selecting or rejecting various indicators for each of 
the dimensions of the three complex concepts. 
Health status was divided into three dimensions : mor­
tality of the young, mortality general and morbidity. Num­
ber of fetal deaths and number of neonatal deaths were the 
indicators selected. They had a correlation of .92 to each 
other. Mortality general included deaths from heart disease 
and death all causes with an r = .99. Death all causes was 
later dropped because death from heart disease is included 
in the all causes and also because death all causes was too 
highly related to other dimensions. Deaths from T.B. and 
Table B.l. 
Complex 
concept 
Summary of decisions for selection of social indicators used in analysis 
Selected Range Rejected 
indicators of r indicators Dimension 
Health 
status 
Mortality 
of young 
Mortality 
general 
Morbidity 
Fetal deaths 
Neonatal deaths 
Heart disease 
Deaths all causes 
V.D. syphilis 
V. D. gonorrhea 
Active T.B. 
.92 
.99 
92-.96 
Death due to T.B., average r=.68 
Syphillis, range of r .01-.06 
Infant hepatitis, range .3-.5 
Influenza, range r .3-.4 
Pneumonia, range r .2-.4 
Gastrointestinal virus, range 
r .02-.4 
Health 
system 
Facilities 
Personnel 
Financial 
resources 
Total no. of beds 
No. beds - acute care .90-. 94 
No- beds - long care 
No. of physicians 
No. of active lic­
ensed reg. nurses .93-.94 
No. of reg. nurses 
full-time equiv. 
Amount of health ^ 
and general .42-.61 
expenditure (1962) 
Social Population Percent pop. 65+ 
structure (old) Median age 
(young) No. persons under 5 
Birth rate/1,000 
.93 
. 8 3  
I-' 
œ CTi 
Percent expenditure health and 
hospital (1969) 
^Correlation with dependent variable, health status 
Table B.l (Continued) 
Complex r. - • Selected Range 
concepts Dimension indicators of ? 
Social Population Pop./sq. mile 
structure (general) Total black .89 
Income Median farm income 
(total) 
Median family 
income (roral) .7-.91 
Median family in­
come (rural farm) 
Median family income 
(rural nonfarm) 
Quantity of Total no. occupied 
housing units 
Total no. housing 
units 
.999 
Quality of 
housing 
Total no. of units 
lacking some or 
all plumbing 
Total no. units 
with no complete 
kitchen 
94 
Agriculture Total no. farms 
Value sold 
(livestock) 
.69 
Rejected 
indicators 
Total population ^ health 
Percent urban, range of 
r .4-.6 with population 
indicators 
Per capita money income, range 
of r .3-.55 
Number persons below poverty 
income level, range r .3-.54 
Table B.l (Continued) 
Complex . Selected Range Rejected 
^ ^ Dimension . _. ^ ^ ^ • i• ^ 
concepts indicators of r indicators 
Educ. #1 Total enrolled 
pupils 
Total high school dropouts too 
highly related to population 
general 
Total teachers related to de­
pendent variable by more 
than .98 
Eudc. #2 Median school 
yrs. completed 
(female) 
Median school 
yrs. completed 
(rural-farm) 
Median school 
yrs. completed 
(rural nonfarm) 
Number of school years completed, 
range of r .04-.2 with other 
Education #2 indicators 
68-.75 
Environ. 
quality 
No. of env. pro­
tection agency 
permits issued 
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from syphillis were also available but had correlations 
of .68 and .01 to .06, respectively with the other measures 
of mortality general. These last two indicators were 
therefore rejected. 
Three indicators were selected for morbidity. They 
were V.D. syphilis, V.D. gonorrhea and active T.B. Their inter-
correlations ranged from .92 to .96. Other possible meas­
ures were rejected since they failed to hang together with 
intercorrelations that ranged from .01 to .5. 
Health system was divided into three dimensions; health 
facilities, health personnel and financial resources (de­
voted to the health system). For health facilities, three 
indicators were selected; total number of beds, number of 
beds acute care, and number of beds long term care. The 
range of intercorrelations was .90 to .94. Three indicators 
were also selected for health personnel with a range of 
intercorrelations of .93 to .96. These were number of 
physicians, number of active licensed registered nurses and 
registered nurses full time equivalent. Two measures were 
available for financial resources. However, percent expendi­
tures, 19 69, was so unrelated to the dependent concept health 
status (range of correlations, .01 to .15) that it was re­
jected. Therefore, amount of health and hospital expendi­
tures, 1962 was the only indicator selected for this dimen­
sion of health system. Its range of correlations with the 
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health status dimensions was .42 to .61. 
Structure was initially examined in terms of ten dimen­
sions. Three of these dimensions were types of population. 
Population of the old consisted of percent over 65 and median 
age (correlated at .93). Population of the young, which was 
later dropped because of its inverse relationship to popula­
tion of the old, consisted of number of persons under five 
and birth rate per 1,000 (correlated with each other at .83). 
The final population dimension, population general, had five 
possible indicators. Total white, total population were 
rejected because they had a correlation of .98 or more with 
the health status indicators. Percent urban was rejected 
because its intercorrelation with other population general 
indicators was too low (range of r from .4 to .6). Thus, 
population general included population per square mile and 
total black with an intercorrelation of .89. 
Income was measured on the basis of four types of median 
incomes. Range of intercorrelations was .7 to .9. Per 
capita money income and number of persons below poverty in­
come were both rejected since they both had correlations of 
.3 to .5 with the other income indicators. 
Housing was examined in terms of two dimensions quality 
and quantity of housing. Quantity of housing has two indi­
cators with a correlation of .999. It was later dropped from 
analysis because the dimension as a whole was correlated at 
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over .98 with the health status and health system indicators. 
Quality of housing was measured by negative indicators: 
number of housing units lacking plumbing and number lacking 
complete kitchens. Their intercorrelation was .94. 
Agriculture as a structural dimension was measured by 
two indicators : total number of farms and value sold as 
livestock, (correlated at .69). Land in farms and value 
sold as dairy were rejected. The former was rejected be­
cause it was unrelated to health status indicators (range 
of r was .0 to .1). The latter was rejected because of its 
low correlation (.10 to .4) with the other agriculture indi­
cators . 
Education was divided into two dimensions. The first 
dimension involved number of pupils enrolled in schools. 
Total high school dropouts was eliminated because it was 
too highly related to population general indicators. Total 
teachers was rejected because its correlation with health 
status indicators was greater than .98. 
The second dimension of education involved measures of 
median school years completed. Three such measures had 
intercorrelations ranging from .68 to .75. Number of school 
years completed was rejected because of its low correlation 
to other education indicators (.04 to .20). 
The last structural dimension was environmental quality. 
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Only one possible indicator existed in the AIDES data set. 
This was the number of EPA permits issued. 
The reliability coefficients reflecting each of the 
dimensions of the complex concepts are listed below in 
Table B.2. Those dimensions based on a single indicator 
are considered as measured without error and thus have a 
reliability coefficient of 1.000. 
Table B.2. Reliability indices for factors of the model 
Reliability Number of 
index indicators 
Population (old) .962 2 
Population (young) .904 2 
Population (general) .944 2 
Education #1 1.000 1 
Education #2 .877 3 
Housing (quantity) .999 2 
Housing (quality) .970 2 
Income .938 2 
Agriculture .820 2 
Environmental quality 1.000 1 
Health care facilities .986 6 
Financial resources 1.000 1 
Mortality (young) .981 2 
Mortality (general) .998 2 
Morbidity .978 3 
Health status .982 9 
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APPENDIX C: SUPPLEMENTARY ANALYSIS TABLES 
Table C.l. Means and standard deviations for simple indicators 
Broad 
concept Dimensions Indicator Mean S .D. Min. Max. 
Health Mortality Fetal deaths (74) 4.283 5. 775 0. 0 33.0 
status Neonatal death (74) 4.475 7. 095 0. 0 47. 0 
Infant death (74) 5.788 9. 576 0. 0 66.0 
Heart disease (74) 14.848 122. 030 29. 0 948 
Deaths all causes (74) 290.202 325. 557 70 2512 
Morbidity Active TB (74) 1.252 3. 008 0. 0 25 
V.D. syphilis (74) 3.758 10. 539 0. 0 91 
V.D. gonorrhea (74) 62.990 192. 169 0. 0 1566 
Health Health care No. physicians (74) 78.960 112. 526 12 779 
system personnel No. active licensed 
reg. nurses (74) 143.778 258. 332 0. 0 1938 
No. reg. nurses 
full-time equivalent 
(74) 314.838 273. 058 44 1867 
Health care Total no. beds (73) 174.485 315. 526 0. 0 2347 
facilities No. hos. beds acute 
care (74) 11.414 20. 028 1 166 
No. hos. beds long 
term care 193.061 321. 047 17 2328 
Financial ($1000) Amt. of health 
resources and hos- expend. (62) 221.646 333. 456 0. 0 2391 
Social Population Pop./sq. mile (70) 49.515 64. 823 12 495 
structure general Total negro pop. (70) 286.384 1423. 642 0. ,0 11791 
Table C.l (Continued) 
Broad 
concept Dimensions Indicator 
Social Population 
structure of the old 
Educ. #1 
Educ. #2 
Housing 
quantity 
Housing 
quality 
Income 
Percent population 65 
and over (70) 
Median age (yrs) (70) 
Total pupils enrolled 
in public schools (73-
74) 
Median school yrs. 
completed female 
(70) 
Median school yrs. 
completed rural 
farm (70) 
Median school yrs. 
completed rural 
nonfarm (70) 
Total number housing 
units (70) 
Total occupied housing 
units (70) 
Total housing units 
lacking plumbing (70) 
Total housing units 
without complete 
kitchen (70) 
Med. fam. income 
total (7 0) 
Med. family income 
rural (60) 
Mean S.D. Min. Max. 
14.547 2.774 79 21.97 
32.123 4.015 22.6 42.8 
6763.141 9607.281 1145 63439 
12.215 0.201 10.9 12.8 
12.029 0.560 9.3 12.5 
11.828 .8041 8.9 12.5 
9737.980 12632.999 2381 98325 
9050.919 12002.884 2184 93145 
641.465 516.638 121 3663 
434.394 273.352 88 1830 
817.540 104.484 
386.262 71.900 
569 1077.5 
11.6 568.9 
Table C.1 (Continued) 
Broad 
concept Dimensions Indicator Mean S .D. Min. Max. 
Social 
structure 
Income 
Agriculture 
Median family income 
rural farm (60) 
Median family income 
rural nonfarm (7 0) 
Total no. farms (69) 
Value sold as live­
stock ($1000) (59) 
334.980 49.023 217.9 464.1 
779.723 109.462 513.8 1054.7 
1417.717 345.054 820 2277 
15638.990 7925.618 4445 43947 
Env. quality Number EPA permits (74) 4.252 2.639 0.0 14 
Table C.2. Correlations for simple indicators, structure and health system with 
health status 
Health Status 
Mortality of Mortality 
young general Morbidity 
Fetal Neonatal Heart Active VD- VD-
disease TB S G 
Env. quality .413 .379 .335 .272 .261 .259 
Pop./sq. mile .907 .942 .960 .895 .927 .961 
Total negro pop. .777 .816 .851 .870 .918 .932 
% Pop. over 65 0 .562 -.548 -.505 -.400 -.397 -.465 
Median age .454 -.442 -.407 -.307 -.286 -.350 
Total pupils enrolled .807 .797 .835 .767 .804 .813 
Med. sch. yrs. .149 .151 .132 .173 .153 .206 
Med. sch. yrs. RF .036 -.048 .006 .097 .102 .093 
Med. sch. yrs RNF .169 .157 .153 .169 .175 .187 
Total no. housing units .921 .945 .984 .922 .945 .967 
Total occ. housing units .922 .945 .984 .921 .944 .966 
Total housing units lack 
plumbing .877 .884 .918 .824 .845 .874 
Total housing units lacking 
complete kitchen .773 .754 .821 .705 .741 .778 
Total farms .320 .257 .282 .155 .139 .137 
Value sold as livestock .212 .164 .152 .048 .082 .036 
No. of physicians .902 .916 .943 .872 .881 .926 
No. active licensed reg. 
nurses .894 .931 .972 .916 .928 .931 
No. reg. nurses full-time 
equiv. .912 .924 .952 .845 .871 .876 
Total no. beds .802 .856 .875 .866 .856 .878 
No. hos. beds acute care .872 .922 .971 .934 .952 .960 
No. hos. beds long term .876 .925 .921 .874 .883 .932 
Amt. health and hos. expend. .426 .459 .540 .581 .601 .611 
Table C.3. Correlations of s ructural indicators with health system indicators 
No. No. active No. reg. Total No. hos. No. hos. Amt. 
physi- lie. reg. nurses beds beds beds health 
cians nurses full-time acute long hos. 
equiv. care term expns. 
Env. quality .324 .289 .352 .313 .295 .391 .057 
Pop./sq. mile .950 .942 .923 .877 .956 .931 .590 
Total negro pop. .840 .860 .805 .793 .879 .786 .630 
Percent Pop. over 65 -.558 -.499 -.561 -.484 -.507 -.595 -.212 
Median age -.465 -.404 -.470 -.394 -.409 -.490 -.169 
Total pupils enrolled .809 .820 .785 .746 .831 .794 .494 
Med. school yrs. .186 .162 .173 .194 .260 .187 .185 
Med. school yrs. RF .038 .015 .020 .009 .005 -.004 .135 
Med. sch. yrs. RNF .158 .198 .174 -.-130 .199 .113 .128 
Total housing units .965 .975 .943 .901 .984 .957 .569 
Total occ. housing units .967 .975 .944 .902 .983 .958 .569 
Total housing units .889 .899 .869 .848 .880 .889 .460 
lack plumbing 
Total housing units .803 .799 .753 .762 .790 .772 .412 
lack complete kitchen 
Total no. farms .273 .230 .320 .212 .240 .269 -.054 
Value sold as livestock .155 .122 .212 .114 .118 .156 -.108 
Table C.4. Multiple regression: mortality of the young on structure and 
health system 
2 Dependent Independent B. St. err. F-test R Overall 
variable variable ^ B^ F-test 
Mortality Population (old) -.0399 -.0400 .0467 0.73 
of the Population (gen.) .3436 .3414 .0954 12.96*** 
young Income -.0096 -.0181 .0253 .14 
Agriculture -.0023 -.0022 .0461 .00 
Env. quality .2102 .1073 .0788 7.12*** 
Education #1 .1044 .0533 .1033 1.02 
Education #2 .0222 .0304 .0234 .90 
Housing quality .1080 .1087 .0620 3.03* 
Personnel .3952 .5940 .0849 21.66*** 
Facilities -.0591 -.0881 .0743 0.63 
Financial resources -.2256 -.2256 .0726 9.65*** 
* 
Significant at the .10 level. 
*** Significant at the .01 level. 
Table C.5. Regression of mortality of the young on structure 
Dependent Independent B. B* St. err. F-test 
variable variable 1 Bi 
Mortality Population (old) -.0566 -.0568 .0539 1. 105 
on the Population (gen.) .5506 .5470 .0726 57. 59*** 
young Income .0124 .0232 .0292 0. 18 
Agriculture .1029 .0968 ,0503 4. 19** 
Env. quality .1391 .0710 .0913 2. 32 
Education #1 .1359 .0694 .1208 1. 27 
Education #2 .0285 .0391 .0259 1. 12 
Housing quality .2902 .2920 .0595 23. 77*** 
R Overall 
F-test 
9024 103.98*** 
* *  
Significant at .05 level. 
* * *  
Significant at .01 level. 
Table C.6. Regression of mortality of the young on health system 
2 Dependent Independent B. St. err. F-test R Overall 
variable variable ^ ^ ®i F-test 
Mortality Personnel .5779 .8684 .0735 61.857*** .9086 314.9496*** 
of young Facilities .8617 .1284 .0753 1.310 
Financial 
resources -.1514 -.0773 .0727 4.339* 
* 
Significant at the .10 level. 
*** 
Significant at the .01 level. 
Table C.7. Regression of mortality (general) on structure and health system 
Dependent Independent ®i St. err. F 
2 
-test R Overall 
variable variable Bi F-test 
Mortality Population (old) .0953 .0937 .0278 11. 74*** .9771 336.91*** 
(general) Population (gen.) .1879 .1830 .0567 10. 98*** 
Income .0441 .0811 .0150 8. 61*** 
Agriculture .0772 .0712 .0274 7. 97*** 
Env. quality -.0012 -.0006 .0468 « 001 
Education #1 .1164 .0582 .0613 3. 60* 
Education #2 -.0103 -.0138 .0139 0. 54 
Housing quality .1408 .1388 .0368 14. 60*** 
Personnel .3588 .5285 .0504 50. 59*** 
Facilities .0665 .0971 .0441 2. 27 
Financial res. .0106 .0053 .0432 0. 06 
Significant at the .10 level. 
* * 
Significant at the .01 level. 
Table C.8. Regression of mortality general on structure 
Dependent Independent ®i Bf St. err. F-
2 test R Overall 
variable variable B. 1 F-test 
Mortality Population (old) .0554 .0574 .0382 2. 33 .9828 226.93*** 
(general) Population (gen.) .5619 .5472 .0515 119. 12*** 
Income . 0561 .1031 .0207 7. 31*** 
Agriculture .1679 .1547 -0357 22. 13*** 
Env. quality -.0512 -.0256 .0648 0. 62 
Education #1 .1858 .0930 .0857 4. 70** 
Education #2 .0105 .0142 .0191 0. 30 
Housing quality .3400 .3354 .0422 64. 79*** 
** 
Significant at .05 level. 
*** 
Significant at .01 level. 
Table C.9. Regression of mortality general on health system 
Dependent Independent B. B* St. err. F-test R2 Overall 
variable variable X X Bi F-test 
Mortality Personnel .5442 .8015 .0478 129.65*** .9629 821.03*** 
(general) Facilities .1185 .1730 .0490 5.96** 
Financial 
resources .0457 .0229 .0473 0.94 
** . Significant at the .05 level. 
*** 
Significant at the .01 level. 
Table C.IO. Regression of morbidity on structure and health system 
2 Dependent Independent B. Bf St. err. F-test R Overall 
variable variable ^ F-test 
Population (old) .1270 .0849 .0508 
Population (gen.) .8708 .5772 .1037 
Income .0357 -.0447 .0279 
Agriculture .0459 .0288 .0500 
Env. quality .0152 .0052 .0855 
Education #1 .1560 .0532 .1122 
Education #2 .0470 .0430 .0254 
Housing quality -.0293 -.0197 .0674 
Personnel -.0480 -.0481 .0922 
Facilities .4879 .4850 .0807 
Financial 
resources .0464 .0158 .0789 
* 
Significant at the .10 level. 
** 
Significant at the .05 level. 
*** 
Significant at the .01 level. 
6.26** .9645 214.67*** 
70.54** 
1.69 
0.84 
0.03 
1.94 
3.41* 
0.19 
0.27 
36.58*** 
0.34 
Table C.ll. Regression of morbidity on structure 
Dependent Independent ®i St. err. F-test Overall 
variable variable Si F-test 
Morbidity Population (old) .0504 .0337 .0007 .69 .9448 192.55*** 
Population (gen. )1.2732 .8440 .0818 242.44*** 
Income -0.0548 —.0636 .0329 2.77* 
Agriculture .0827 .0518 .0567 2.13 
Env. quality . 0496 .0169 .1029 0.23 
Education #1 .2345 .0799 .1361 2.97* 
Education #2 .0859 .0786 .0304 8.02*** 
Housing quality .1665 .1118 .0671 6.16*** 
Significant at the .10 level. 
*** 
Significant at the .01 level. 
Table C.12. Regression of morbidity on the health system 
Dependent Independent 
variable variable ^i 
B* 
1 
St. err. 
B. 1 
F-test R Overall 
F-test 
Morbidity Personnel 
Facilities 
Financial 
resources 
2462 .2468 .1042 5.58** .9182 355.26*** 
6470 .6431 .1068 36.70*** 
3726 .1269 .1031 13.06*** 
Significant at the .05 level. 
*** 
Significant at the .01 level. 
